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How to make your 


FLASHLIGHTS oni BATTERIES 
LAST LONGER 


These Wartime Suggestions have been Reviewed 
and Passed by the Office of Price Administration 


and the Office of Civilian Defense 


. 

© KEEP FLASHLIGHT OUT OF 
1) DON’T USE FLASHLIGHT 2) WHEN STARTING A TRIP, CHILDREN’S REACH. Ir is nota 
CONTINUOUSLY. Snap it on don't toss your flashlight /oaded tov—but a tool for your conven- 
when you need to see then snap into your suitcase, haversack or ience and safety. Anow where it 
it off. Needless use of flashlight toolbox. Unscrew, or remove is at all times—so you can put 
merely wastes juice batteries—then switch cant your hand on it quickly whe 
catch” and waste batteries you need it 














BUY FRESH DATED BATTERIES 


Fresh batteries last longer. Dependable 


ae Eveready” fresh DATED bat 

mR. |e teries will give long life and 
a reliable service. 

‘y = NATIONAL CARBON CO., INC. 


30 East 42nd Street, New York 


Y 


4) DON’T THROW 6 DON’T “HOARD” 
AWAY A BROKEN BATTERIES — keep one 
FLASHLIGHT wunreil extra set for each flash- LONG Fay 
you re sure it cant be light in case of long FRESH BATTERIES LAST LONGER... — BAT 
fixed Minor repairs continued use. Others Lhok for the DATE-LINE 

can quickly be made want and need batter 


lens or bulb may be re- ies too. Do your share 





placed in conserving 
the nations 


battery supply. 
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FLASHLIGHTS AND BATTERIES 





At Last! A“Math Book You Can 
Really Use in Your Shop Work! 


| 
| 
| 
| 


lt will help you to solve 
‘hundreds of practical 
oe problems— 
EASILY! QUICKLY! 


ERE’S a book that you can go right ahead and 
H use like a tool—without a lot of study! 

When you open “Mathematics for Me- 
chanics” you'll see that it’s different from any 
“math” book you ever saw—no theory, no long- 
winded explanations—it just shows you plainly how 
to figure out any problem you need to, and énou 
you're right. “Mathematics for Mechanics” is pre- 
cisely what its title says—a practical, introductory 
treatment of the “math” that every mechanic and 
workman must know—if he’s ever going to get a 
foreman’s job. You know it’s true; the fellows who 


get ahead are the ones who can handle figures! Just the Short-Cut Knowledge 


If you know your “Math,” you're You Need in a Defense Job! | 
in line for bigger pay! a =6—in SHOP TRIGONOMETRY 


, . USING TRIGON > FU J 
You can prepare yourself now for a more important, and Cosines, PRACTICAL APPLICATIONS OF aiid 
better-paid job—simply by getting this simple, easy- TRIANGLES. Spacing Holes on a Circle. Tapers 

eg A . ape wile. §& J N P A JE ; 
to-understand book, and using it in your everyday Four Types of Problems involving Oblique Triangle 


work in the shop, just as you do your tools. That's : 
the way to get yourself singled out for promotion; —— PRACTICAL GEOMETRY : 
oo. i. bl LINES AND ANGLES. TRIANGLES AND POLYGO! 
it's mastery of mathematics that will make you able CIRCLES AND TANGENTS. GEOMETRIC CONSTRU6- 
to supervise others! And it’s easy to get—if you go TIONS. Dividing a Line into Desired Parts. Constru 


a ‘ , , ing Tangent Constructing Equilateral and Isosceles 
after it this way! angles. MEASUREMENT OF AREAS. MEASUREME 


OF SOLID FIGURES. SIMILAR FIGURES, RATIO A 
, 
Over 300 Pages! 500 Diagrams! 


PROPORTION, Using Ratios 
—in the ELEMENTS OF ALGEBRA 
“Mathematics for Mechanics” is a big, handsome volume, NUMBERS AND SYMBOLS. Language of Alge 
. FORMUL AS AND EQUATIONS ‘Solving Formul as ¢ 
6 by 9 inches, bound for good looks ond hard wear in Equations General. Practics Jse of Formul 
beautiful sturdy cloth. Into this single volume Professor SQ ARE ROOT. VARIATION “DEPENDENCE A 
- GRAPHS. What a Graph Can Do. Functions. LOG 
William L. Schaaf, of Brooklyn College, has packed all RITHMS. Using a Table. SLIDE RULE. Description 
the essential, practical parts of Trigonometry, Geometry, Stide Rule Multi plication and Division. Squares a 
oquare oots 
Algebra, and Arithmetic. He has had years of experi- 
ence in giving mechanics just the kind of mathematics —in FUNDAMENTAL ARITHMETIC 
they need in their daily work. And it's all made easy to weeeess AND MEASURES. COMMON FRACTIONS 
h d h P DECIM FRACTIONS. Use of Decimals. Shop Pr 
get—with many more diagrams than there are pages of i To jlerance. MEASURING INSTRUMENTS 
reading. You understand everything almost ot a alance! t Jse of the Micrometer Caliper : 
ing Ver yraeng 9 Blocks. PERCENTAGE. Finding ® 
a Number. Changing a Per Cent to a Frag 


R d FREE 5 D tio’ hanging Common Fractions to Per Cents 


Send no money now unless you wish. The 
coupon brings you “Mathematics for Me- 
chanics” for 5 days’ examination. That will 
give you time to see what a big help it will 
be in your shop work. You'll see what 
amazing, time-saving short cuts you can get 
from Trigonometry, Algebra, and Geome- 
try. And every time y»u use these methods 
you'll be adding to your mathematical 
equipment for getting bigger pay. Mail the 
coupon today! 


NELSON DOUBLEDAY, INC. 
Dept. 10P.S.M., Garden City, N. Y. 


FREE EXAMINATION COUPON 


NELSON DOUBLEDAY, INC., 
Dept. 10P.S.M., Garden City, N. Y. 

In Canada: 215 Victoria St., Toronto 
Send me ‘'Ma*hematics for Mechanics,’’ by Wil- 
liam L. Schaaf, Ph.D., for 5 Days’ Examination 
I will pay the postman who delivers it only 
$1.98, plus a few cents postage. If I return the 
book within 5 days you will return my money 
promptly by mail. 


Name 
St. & No, 


City 


SAVE POSTAGE. If you send remit 
this « . we will stand postage 





Anuuging Hew 
rERECTRE 


Free-7 Day Trial 


Electricians-Know Your Job Better 


Serve your country. Earn more money. Many Electricians with years of practical 
experience find this remarkable new encyclopedia mighty helpful. Send for it 
today. Use it as a reference set to help you keep up with the latest developments, 
discoveries and methods in the Electrical Field. 


This is not a correspondence course. No written 


Ea rn More Money lessons or examinations or tests to be sent in. 
~~? ~~ 


You study at home when you have the time and 
these remarkable volumes will always serve as a 
reference set when you want to look up any elec- 


trical problem. 


Radio—Television 
INCLUDED 


Covers everything electrical from magnetism and 

, Carey Ceone undreds of Electrician signal systems to armature ling, A.C. and D.C, 

Here, ; ist, is the PRACTICAL, EASY-TO-USE notors, generators, ele ctronics, aut ymotive electricity, 
ELECTRICALENCYCLOPEDIA especially written refrigeration, Diesel electricity, telephones, etc. Also 
for the workaday electrician or mechanically-inclined includes Radio and Television Tells how to build, 
man He Ips you get ready for BIGGER OPPOR- troubleshoot, make repairs. Easy-to-understand words 
fe alee enema xine tna et TELL how each job is done. Plenty of pictures SHOW 
at-home reference set for stude alias AUTHORITA how it's done. YOUR ELEC rRICAL AND RADIO 
QUESTIONS answered quickly, completely, cleart¥ 


TIV! Prepart 1 by experts. PR \( rICAL Used 7 : 
regularly on the job by hundreds of Electricians and in simple language. Send for your set today. If 
Service Men, Radio Men, Air Cadets, Students you act now, we'll include a Certificate entitling 


Maintenance Men, etc. EASY. COMPLETE you to I year of technical service by mail. 


H.C. LEWIS vcce 72.22, chicase, in. 


nenthiy at 35 ut 
at the Post Of 


¥y subscriptior 








practical stud yeatehome course for studen 
if You Are in Any of These Classifications 
—You Need This Electrical Encyclopedia 


NO AMOUNT OF MONEY can ret » today’s precious 
electrical devices—retrigerators, toasters, ns, professional 
equipment, fight and } ng equipment, etc. Keep them 
running with the help of se great books. EASY. PRACTI 
CAL.SAVE TIME, MONEY, EQUIPMENT. Invaluable to 


Boe ow Ne RS- b+ AR INDUSTRY WORK- 
DOLLARS on “ Id ERS—Helps you prepare for 
pairs. I wenden stand. good-pay electrical jobs 


DOCTORS, DENTISTS Sie: now how to make 


Know how to make re rsON more diffict 
your preci nt : : 


} 


It repairs 
= WOMEN With man 
TE ACHERS nswers ¢ nsin vital war work 
udent’s quest can le to make mar 
rOWN?t ° 
SALESMEN— Anewer 
lestions on Eklect 
SLBCERICTANS Helps subjects 
m more mone Ex Ss we 
plains ALL electrical jobs LIBRARIAN 7 
SOLDIERS. SAILORS — dires these guid 
Train Ts » be eligible FARMERS Kee 
f 1 Fy A and bigger 1ipment runnin 
pa money 


HANDI-CRAFTSMEN 
Wire your own handicraft 


techr 


Whatever your line of work, you n 

make electrical repairs. You can't afford to be without 
this practical Electrical Workers’ Enc yclopedia. P 
AVAILABLE IN BOOK STORES, Mail coupon NN 


ASK TO SEE THEM...RISK 


You don’t have to risk a penny. To get your set 

just mail coupon. Examin » three big volumes f 

If at the end of that time yor n't agree they’ 
practical electrical set you ever saw regardless of price, 


return the books and YOU WON'T OWE A CENT. If 
decide to keep them, just send $3 after 7 days and $3 a moath 
until the advertised price of $15.00 is paid. We prepay ship- 
ping charges. Mail the coupon now. THIS OFFER 


LIMITED. Act today! 


MAIL COUPON 


OCTOBER, 1942 








VOLUMES 


1200 pages, 8's by 11 
inches. 2000 subject list- 
ings. 2000 pictures and 
diagrams. Handsomely 
bound in Harvard Red 
and Gold Leatherette, 


<a e ee ee eS eS eS eH ee eee eee eee eee ee ee 
1) H. C. LEWIS, 500 S. Paulina St., 
1 Dept. 72-R2, Chicago, ll 
Send me the big 3 volume, Coyne Electrical Reference and In- 
struction Encyclopedia. Within 7 days after receiving the books, 
a l'leither seture them of sen ; you $3 and $3 a month until adver- 
tised price of $15.00 is paid. We prepay shipping charges. 
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BOMBER NAVIGATOR. “Shoot 
ing the sun” through the turret 
of a plane, this Army Air Force 
cadet navigator is learning to 
make celestial observations as 
part of his future job of guid 
ing a long-range bomber to its 
objective and back to its base. 
Read “Navigators in the Making” 
on page 114, which tells how 
men are trained for this vital 
post in a bomber’s crew, and 
how they work when our planes 
wing out to strike a blow at the 
enemy across hundreds of miles 
of trackless sky. 
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“Gosh, conductor, I guess I left my 
commutation ticket in my other suit!” 


Some day you'll commute by plane to towns 
and factories that are now half a day’s journey 
away. When you do, you'll very likely forget 
your commutation ticket more than once. 
Yes! Out of our victory in this war will 
come a new America. An America which will 


again startle the world because of the way of 


life our people create. 

Let the ‘“Doubting Thomas” keep this in 
mind: American industry is already turning out 
planes by the thousands that dwarf our present 
transports. The men and machines are 
already on the job. The will and deter- 
mination are already at work. But today 
they’re devoted to winning the war. To- 
morrow they'll be devoted to the creation 
of this new America. 

The skilled workman in the B. F. Good- 
rich Aeronautical Division knows how close 
the new America really is. He’s seen the mira- 
cles of the past few years first hand. He’s 
worked on tires for aircraft that can smoothly 
land a 30-ton Flying Fortress. He’s worked 
on brakes that bring to a safe, smooth stop, a 
ship that can dive as fast as sound travels— 
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on De-Icers which defy Old Man Weather. 
The 80 aviation products B. F. Goodrich 
makes are serving the Army and Navy right now. 
Our Silvertown Tires, Expander Tube Brakes, 
De-Icers, Bullet Sealing Fuel Cells go into Amer- 
ica’s bombers, fighters, training planes, helping 
to make them the finest there are in the world! 
But some day we know that our handiwork 
at B. F. Goodrich will equip the planes of Peace. 
And these are the planes that will create the new 


America! The B. F. Goodrich Co., Aero- > 
nautical Division, Akron, Ohio. BEGG ¥ 
Cy 
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Glu coal aon 
BRAINS / 


EVEN the brutalitarian dictators can’t 
ration brains! 

But, unfortunately, millions of indi- 
viduals never make all-out use of the 
brains that God gives them. They go 
through life on one or two mental cyl- 
inders. Because the smartest man in the 
world can’t operate a lathe, or read a 
blueprint, or design a new dive-bomber 
unless he has acquired TRAINING in a 
particular line of work. 


How about your mental machinery— 
is lack of practical, modern training the 
monkey-wrench in the gears? Are you 
“just as smart” as men making two or 
three times your income in better jobs? 
Then mail this coupon, and learn how 
a low-cost I.C.S. Course can make you 
a trained man in a few months—without 
interfering with your present job! 

Join the thousands of successful men 
who got their training the I.C.S. way! 








INTERNATIONAL CORRESPONDENCE SCHOOLS 


HELPING To TRAIN 


BOX 7639-K, SCRANTON, PENNA, 


Without cost or obligation, please send me a copy of your booklet, 
and Why,” and full particulars about the course before which I have marked X: 


AMERICANS 


FOR VICTORY 


etd 


“Who Wins 





TECHNICAL AND INDUSTRIAL COURSES 
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TOOLS- 
MODELS 


eTOOL Ss LASTI ONGand 
,odels run smoothly ! “ x 
, L HANDY OIL. : 
nd helps pre va 
enet ating, | 
vent rust. P *eaaalie A 


is and home 
wall clip 


lubricate $a 


for garden too 
appliances- Free 
with every can. 


| MOBIL HANDY OIL 
See Your Caen Fimitee 


@ MOBILGLOSS is 
double-acting—cleans 
and polishes at the 
same time. Makes 
dirt, grime, and road 
film disappear. Brings 
back the original color 
and lustre of the car’s 
finish. Quickly pol- 
ishes up to a brilliant 
gloss. Saves you time 
and work. 


MOBILGLOSS 


Buy Where You Buy 
Mobiloil or Mobilgas 


MOBIL 
Tg A 


Mobilgioss - Mobil Stop-Leak - Mobil Radiator Flus’s 
Mobil Hydrotone - Mobil Handy Oil - Mobil Upperlube 
Mobil Window Spray - Mobibwax - Mobil Spot Remover 
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4. E. SMITH 
President 
National Radio Institute 
Established 27 Years 


$200 A MONTH 
In OWN 
BUSINESS 
several 
have 


ily increased 
to thank for m 
field » FROEHNER 
10 W. Texas Ave., Guose 
Creek, Texas 

$5 to SIO WEEK 

IN SPARE TIME 


am engaged 


start in this 


9 does come * 
handy Ls gs K. 
DuBREE Horsham, Pa 


LIEUTENANT IN 
SIGNAL CORPS 


7 er 
eantintheU.S 
Signal 
My 
ties covered Ra 
dio operating 
maintenance of 
Army Transmit- 
ters and Receiv 
ers. I am now 
a gad. Lieuten- 


an 
training is coming - mighty 
handy. (Writes N.R.TI 
greduate. Name and address 
omitted formilitary reasons. ) 
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ACT NOW! More Making $30, $40 
$50 a Week than Ever — 
FREE—if you mail the Coupon—this valua- 
ble lesson from my Radio Course, plus my 
64-page illustrated Book, RICH REWARDS 
IN RADIO. A real introduction to the 
wonders aod opportunities of Radio! 

You'll see how my complete, practical Les- 
sons offer a quick way to more pay. But even 
if you never go any farther, this sample Lesson 
is worth having. I will send it to you without 
obligation. MAIL THE COUPON! 

Beginners Quickly Learn to Earn 
$5, $10 a Week in Seare Time 

The moment you start my Course, I start 
sending you EXTRA MONEY JOB SHEETS that 
show how to earn extra money fixing Radios 
Many make $5, $10 a week extra in spare time 
while stll learning. I send you SIX big kits of 
real Radio parts. You Radio funda- 
mentals from my Lessons—PRACTICE what 
you learn by building typical circuits like those 
illustrated on this page—PROVE what you learn 
by interesting tests on circuits you build 

Big Demand Now for Trained 
Radio Technicians, Operators 

The Radio repair business is booming be 
cause no new Radios are being made adio 
manufacturers are busy filling Government or- 
ders for wartime Radio Equipment Radio 
Broadcasting Stations, Police, Aviation Radio 
and Loud Speaker Systems give good jobs to 
many. Civilian Radio Operators and Technicians 
are needed in large numbers by the Government. 
The N. R. I. Course has lead to good jobs in 
ALL these branches of Radio. 

Find out How ! Train You at Home 
for a Good Job in 

MAIL THE COUPON. I'll send you the FREE Les- 
son and my big. interesting book. They'll tel! u 
about my Cemeee. how p = ain you, what others have 
done the tyr of open to trained Radio 
Technicians You’ "W rea. lette rs from more than 100 
men I trained. You'll see what Radio offers J 
And you'll! have my FREE Lesson to keep. without 
obligation. No salesman will call. Mail the Coupon 
NO get started today on the road to bigger pay! 
4. E. SMITH, Nati ' Sage insti 

. Wash 


K ington . c. 
TRAINING MEN FOR VITAL RADIO JOBS 





Goon FoR Bore i.e eo 


Mr. 3. E. Smith, President, Dept. 2KP3 
NATIONAL RADIO INSTITUTE, Washington, D. C. 


your Sample Lesson and 64-page 
No Salesman will call 


Mail me FREE, without obligation 
book, “Rich Rewards in Radio 
plainly 


Address 


City 


You Build These And Many 
Other Radio Circuits 
With Kits | Supply! 


~~ the time you've conducted 60 sets 


Experiments with 
—have made hundreds of meas- 


sup’ 
urements and 


Radio Parts I 


adjustments—you'll 


have valuable PRACTICAL experi- 


ence. 


You make this MEAS- 
URING INSTRU- 
MENT yourself early 
in the Course, use- 
ful for practical Ra- 
dio work on neigh- 
berhood Radios to 
pick up EXTRA spare 
time money. It is a 
vacuum tube volt 
meter and multime 
ter. measures A.( 
D.C. and R.F. volts, 
D.C. currents, Re- 
sistance, Receiver 
Output. 

- 


4 


FREE 


Please write 


vn rifting f 


You build this SU- 
PERHETERODYNE 
CIRCUIT containing 
a preselector, oscil- 
lator-mixer-first de- 
tector, |.f. stage, di- 
ode - detector-a.v.c. 
stage and audio 
stage. It will bring 
in local and distant 
Stations on your 
own set. Get the 
thrill of learning at 
home evenings and 
spare time while 
you put the set 
through fascinating 
tests! 


Butiding this A. M. 
SIGNAL - GENERAT- 
OR will give you 
valuable experience. 
Provides amp)itude- 
modulated signals 
for test and experi- 
mental purposes. 


vTrTTTITIIITTT ttt TT ttt PTT 
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Threading Tool from Auto Part. .Hw 299 
Oil Guard for Grinding Wheel. ..Hw 303 
Drill-Press Switch Extension... .Hw 311 
Saw Blade Forms Fly Cutter.....Hw 311 


Outdoors 


Lawn Bowling Game with Disks. .nw 257 
Eleven Wood Bicycle Racks .. HW 266 
Storing Victory Garden Crops. Hw 308 
Flagpole Pulley Aligns Halyard..xw 311 


Cargo ships of the highways, the transport trucks 
of this nation, are actively in the service of their 
country 24-hours a day, 7 days a week. Thus they 
play their vital, indispensable part equally with 
the trucks that transport troops and munitions of , 7 

the armed forces. Unfailing dependability is the /(adis 

watchword of both, and in this service Champion 

Spark Plugs are maintaining their reputation for Portable Test Oscillator. Hw 312 
the unfailing ignition which has made “Cham- Hints on Servicing Radios Hw 314 
pion” and “dependable” synonymous. Rectifier Fits Any Chassis tiga ta — 315 


| Shot Data 
Champion's patented 


Sillment seal is but one Electroplating with Cadmium... .Hw 270 

of many exclusive fea- Tool Travel in Thread Cutting. .. Hw 283 

tures which make them Preparing Leather for Dyeing....Hw 298 

equal to any emergency. 

This compressed dry 

owder seal perma- / 

fon y Danis Socosubio The flandy Man 

some gas or cCompres- 

sion leakage common to Cord Reel Made from Tin Cans. .. Hw 301 

ordinary spark plugs Knife Stropped on Wood Block..Hw 301 

which causes them to Paper Strips Black Out Window. .xw 301 

overheat, pre-ignite and 

results in rough, waste- 

ful engine operation. Weadwarthin 

You can depend on cA 

Champion Spark Plugs Straight Work on the Shaper.....Hw 276 

in every engine in any How to Build a Drawing Board. .Hw 278 

elisa Wide Blade Jigsaws Thick Work. nw 295 
Guides Align Stock on Shaper....Hw 299 
Portable Knockdown Baby Bed...Hw 302 











More Vital - 
More Dependab/e es at eet ee 
Thread Length =” i “we : 
than eves / Actual Size V-Plug 


Weight, Grams 
Champion spark plugs for model gas engines give the 
same dependible performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


TO SAVE GASOLINE + KEEP YOUR SPARK PLUGS CLEAN SPARK PLUG COMPANY ® TOLEDO, OHIO 
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Tus MEN and the planes of the Army Air 
Forces carry a mighty responsibility. Victory 
freedom or slavery—can depend on 
the strength of our air squadrons and the skill 
of the crews who keep them in fighting trim. 


or defeat 


Today one of the most pressing needs of the 
Army Air Forces is for men, 18 to 45, who 
can handle tools —men with experience as 
automobile, truck or tractor mechanics, radio 
operators or repairmen, sheet metal workers, 
welders, service repairmen, or related skills. 

If you have experience or training in any of 
these fields you can now enlist directly in the 
Air Forces. Here you'll have a chance to work 
with the finest equipment, on the newest and 
fastest planes, preparing yourself for a career 
in the limitless future of aviation. You'll get 
the world’s best training—at good pay. And 
you'll be in line for rapid promotion. A man 


who rises to Master Sergeant in his first en- 
listment receives $138 a month, with board, 
housing, uniforms and medical care free, plus 
additional allowances if married. 

This is your opportunity to serve your country 
where you’re needed most. Sooner or later 
you'll say, “It’s up to me.” Why not NOW? 

The nearest Army Recruiting and Induc- 
tion Station will gladly give you full details, 
without obligation. 


ae 
U.S. ARMY wwar= 


RECRUITING AND INDUCTION SERVICE 


© Visit or write the negrest U. S. Army Recruiting Station 
or write to: ‘The Commanding General,"’ of the Service 
Command nearest you. 


Or write to: 
Enlisted Branch, Dept. Z-1, A.G.O., Washington, D, C, 
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RE the tales of strange human powers 

false? Can the mysterious feats per- 
formed by the mystics of- the Orient be ex- 
plained away as only illusions? Is there an 
intangible bond with the universe beyon 
which draws mankind on? Does a mighty 
Cosmic intelligence from the reaches of space 
ebb and flow through the deep recesses of the 
mind, forming a river of wisdom which can 
carry men and women to the heights of per- 


sonal achievement? 


Have You Had These 


Experiences? 


; that unmistakable feeling that you have 
taken the wrong course of action, that you have 
violated some inner. unexpressed, better judg 
ment. The sudden realization that the silent 
whisperings of self are cautioning you to keep 
your own counsel—not to speak words on the 
tip of your tongue in the presence of another 
That something which pushes you forward 
when you hesitate, or restrains you when you 
are apt to make a wrong move 

These urges are the subtle influence which 
when understood and directed has made thou- 
sands of men and women masters of their lives 
There !S a source of intelligence within you as 
natural as your senses of sight and hearing, and 


more dependable, which you are NOT using 


now! Challenge this statement! Dare the Rosi 
crucians to reveal the functions of this Cosmic 
mind and its great possibilities to you. 


Let This Free Book Explain 


Take this infinite power into your partnership 
You can use it in a rational and practical way 
without interference with your religious beliefs 
or personal affairs. The Rosicrucians, a world- 
wide philosophical movement, invite you to use 
the coupon below, now, today, and obtain a 
free copy of the fas< inating book, * "T he Mastery 

of Life,” which explains further 


USE THIS COUPON 


Senhe E.).W 
The Rosicrucians, AMORC, San Jose, California 
I am sincerely interested in knowing more about 
this unseen, vite power we he h can be used im acquir 
ng the fullne ss and happine ss of life Phe ase send me 
without cost, the book, “The Mastery of Life which 


tells how to receive this information 
Name 
Address 


The KOSICRUCIANS 
(AMORC) 


(The Rosicrucians are NOT a religious organization ) 
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Behind Your Back-- 


WHAT IS SHE CALLING YOU— 


HE-MAN 
ot Weakting ? 


ELIEVE it or not—the girls are sizing ro up all day 

long! Whether they look at you TWICE is up to 
YOU! They will if you have a rugged, healthy, big- 
muscled HE-MAN body, glowing with strength and 
vigor, but they'll just snicker at you behind your back 
if you’re a'skinny, no-muscle WEAKLING! If YOU, 
too, want to feel those admiring glances right through 
your back then listen to this 


Let Me Prove | Can Make 
YOU a NEW MAN— 4zi 


Will you give me just 15 will you give my method 15 
minutes a day of your spare minutes a ay to get the kind 
time”? That's all I need to of HE- MAN — you have l 


PROVE—regardless of how ways longed to have? 
old or young you are, or how 
ashamed hae may be of | pom as B be 
present physique—that I can 
eive you a body men envy “Everlasting Health 
and women admire. Biceps and Strength” 
that can dish it out, and a Just a postage stamp will bring 
muscle-ridged stomach that you your copy of my famous 
can take it. A full, deep bar- book, ‘‘Everlasting Health and 
rel-chest. Legs that never Strength,’’ absolutely free. No 
tire. A tough, sinewy back wonder nearly 2,000,000 men 
An all-around physique that have sent for this big 48-page 
can laugh at ANY kind of story of “Dynamic Tension”’ 
rough going illustrated with action pho- 
tos of myself and some of 
my pupils. You'll not only read 
’re ALL in the Army today! The heavy ibout my secret of “Dynamic 
war-time demands on strength and endur- Tension’ but you SEE 
ance are no longer limited to front-line trench PROOF of it! 
es. It’s only a matter of time until EVERY 
citizen is called to shoulder his full share of 
the load. ALREADY the Army has enrolled 
men from 18 to 64. And whether you do your 
part in Uncle Sam's Services or as a home- 
front civilian, you’ve GOT to be in 100 
SHAPE. Every man, young or old 
owes it to himself to get a body 
with the bulldog staying power that = CHARLES ATLAS, Dept. 1ZA, 
double shifts of working call for 
HOW DO YOU Tack tes 115 Bese 23rd Street, New York, N. ¥. 

I want the proof that your system of ‘‘Dy- 
namic Tension”’’ will help make a New Man 
of me—give me a healthy, husky body and big 
muscular development. Send me your free 
book, “Everlasting Health and Strength."’ 





seeeeceen 


Would You Believe | Was 
Once a 97-ib. Weakling? 


Yes, Iwas—a miserable 97-pound bag 
of skin and bones. But you'd never be 
lieve it to look at me now, would you? 
T.rough my discovery of ‘Dynamic 
Tension’’ I changed myself into ‘‘The 
World’s Most Perfectly-Developed Man.”"’ 
I'm LIVING PROOF of the miracles 

“Dynamic Tension’’ can perform—right 
in the privacy of your own home! NOW 


z 


Address 
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eM. LIONS OF KILOWATT HOURS of electrical energy are 


being salvaged monthly as a by-product of the testing of airplane 
engines. Every power plant is test-run for about 12 hours before 
being installed in a plane, both to break it in and to reveal any 
mechanical flaws. In the past, this has been done by attaching a 
special propeller and letting the engine churn the air while burning 
up large quantities of high-octane gasoline. Now an alternating- 
current generator is attached as load and its output is pumped into 
the factory’s power system. 


G 
W. THERE A LAND BRIDGE between the Americas during 


the Ice Age? Scientists will have to wait until the end of the war 
to settle that question. A large collection of fossils gathered in 
Honduras by an expedition of the Field Museum of Natural 
Science may hold the key to the mystery, but on account of shipping 
conditions and U-boat activities they must remain in storage in that 
country for the duration. So a puzzle of the past must wait while 
the future of the world is being decided. 


— lr WAR EFFORT BY COWS, to increase milk pro- 


duction for supplying our allies, may be promoted by administering 
chemical hormones. Research in England has shown that stilbestrol, 
a sex hormone made in the laboratory, and anterior pituitary ex- 


tract, a glandular substance obtained from the ox, both stimulate 
the ow of milk even in virgin animals. In one experiment, a scrub 
goatling which had never given birth was brought into lactation 
by merely rubbing the udder with an ointment of stilbestrol. 


Y 
ELLOPHANE IS s0 YEARS OLD. History of the ubiquitous 


transparent wrapping material goes back to the fundamental labora- 
tory work of two English chemists, Charles F. Cross and Edward 
J. Bevan, half a century ago. A Swiss, Jacques E. Brandenberger, 
developed and commercialized the material, and perfected his pro- 
duction machinery by 1912. He also gave it its name, coining the 
word from the first syllable of “cellulose” and a Greek word 
meaning glasslike or transparent. 


Vad 
/ ATURE PROVIDES THE CAMOUFLAGE for Camp Murphy, 


new training center for Signal Corps radiomen, on the 
edge of the Florida Everglades near Hobe Sound. Instead of being 
arranged syrametrically in a clearing, the green-painted camp 
buildings are scattered higgledy-piggledy over a_nine-mile-long 
reservation among dense subtropical trees and shrubs. It’s a town 
planner’s nightmare—but it would also be a headache to any 
enemy bombardier who tried to spot it from the air. 
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SPARK PLUGS 


‘GOSH, WILLIE __ SINCE WE GIVE THE OLD CAR THET 
PLUG -CHEK' ONCLE RAFE AINT MISSED & ONE! 


HOW PLUG-CHEK HELPS PEP-UP 
SLUGGISH GAS-WASTING ENGINES 


Yes, the Mountain Boys know what to 
do when cars are hard to start, sluggish 
on the road. It’s time for “Plug-Chek”’ 
—the new inspection service offered ex- 
clusively by Auto-Lite Spark Plug Dealers. 
“Plug-Chek”’ helps spot gas and power- 
wasting plugs—and shows what to do a ee : 
about it. Simply cleaning and regapping Color and condition tell if 
your present plugs may cut dollars off your plugs are operating properly. 


4 uu “ Matching your plugs with those 
gas bills. Stop for a “Plug-Chek’ today. illustrated on the “Plug-Chek” 


THE ELECTRIC AUTO-LITE COMPANY is the first step in getting new 
Toledo, Ohio + Merchandising Division - Sarnia, i fe fer eperk-weary engines. 
\ 


in its 26 Great Manufacturing Divisions, Auto-Lite is Producing for America’s Armed Forces on Land, Sea and in the Air 
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That Japanese “Mystery Sub” 
Was No Mystery to P.S.M. 


Wuite looking 

AW. THE MAGIC NUMBER, through the July 1934 
vveemne ee issue of Poprutar Sctr- 
ENCE Monthly, I was 

astonished to see a 
photograph of the 

“mystery” Japanese 

two-man submarine. 

At the time the Japs 

employed this type of 

submarine against our 

Navy at Pearl Harbor, 

our newspapers car- 

ried the story that this 

undersea craft was 

something entirely new in naval warfare. It 
is inte resting to note this “scoop” by seven 
years of P.S.M.—Pvt. A. B.,Camp Kilmer, N. J. 


Pi) Se 


Veteran Sailmaker Recalls 
Work on Cup Defenders 


As a sailmaker, I read with much interest 
the article “Sail Making” in your August is- 
sue. Without taking the least glory from my 
good friend George Ratsey, I feel that it is 
only fair to correct the statement that Ratsey 
and Lapthorn had equipped every defender 
for the America’s Cup for the last 83 years. 
I was connected with the Herreshoff Com- 
pany (who built every defender from 1892 to 
1930) for 38 years and worked on the De- 
fender, Columbia, Constitution, Re liance, and 
Resolute (defender). I don’t remember when 
the Ratsey sail loft was established at City 
Island, but am quite certain that the sails 
for the Reliance and those defenders previous 
to her were all made by the Herreshoff Mfg. 
Co., with Asa Hathaway foreman. From my 
records I know that the Reliance had the 
largest mainsail ever made and required 
1,810 yards of 22-inch duck to make, and that 
when the races had been concluded we had 
made 65 sails of all sizes and weights, and five 
of these were mainsails. You can readily see 
that this biggest mainsail took over a mile 
of canvas and weighed when completed ap- 
proximately 14% tons.—W. P. P., Bristol, R. L. 
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He Found Only 1,968 Triangles 
in That Diagram of P.M.C.’s 


P. M. C., of Dubuque, Iowa, wrote that he 
found 500,000 possible triangles in his dia- 
gram. He should have said 500,000 impossibl 
triangles, because I found only 1,968 different 
triangles. P. M. C. requested the solution 
from the master minds of Readers Say. I do 
not consider myself a master mind, but I 
thoroughly disagree with his solution unless 
he counted each triangle 200 times. How 
about some answers from other readers? I 
think your magazine is swell. Keep up the 
good work.—A. B., Springfield, Mass. 


Ink Blots Were Just Fun 
Before the Psychiatrists 


IN THOSE dear, dead days beyond recall, 
back in the Gay Nineties, before psychia- 
trists, psychopaths, and psychoanalysis were 
ever heard of, ink-blot pictures were a popu- 
lar parlor pastime, known as magic portraits. 
The paper was folded to form a line on which 
one wrote his name with a coarse pen and 
plenty of ink. Then, in refolding the paper, 
pressure was applied outward from the fold 
and up and down along the fold. Some very 
grotesque figures resulted, but no one tried 
to diagnose neurotic or psychotic conditions 
from them and determine whether the sub- 
ject was fitted for this or that job. It was just 
fun and helped to pass a pleasant evening. 
3y the way, are not psychiatrists in the same 
class with astrologers and palm readers?— 
E. S. T., Bristol, Pa. 


He Sharpens His Razor Blades 
in an Ordinary Glass Tumbler 


IN Readers Say I 
saw mention of a hone 
for safety-razor blades, 
and I wish to say that 
an ordinary glass tum- 
bler will do just as 
well. Put the blade in- 
side with a drop of wa- 
ter and rub it around 
with the fingers. After 
100 strokes the blade 
will be as sharp as a 
new one-—F. F. N.,, 
South Orange, N. J. 


HOW MANY STROKES 
AFTER “THE 1001 ? 
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at 20° below or 100° above 


Wi out electricity, no moder) 


bomber cou ver leave the ground. 


Electricity starts the motors, 
retracts the landing gear, 
changes the propeller pitch, 
works the wing flaps, opens the 
bomb doors, powers the radio 
and inter-communication sys- 
tem, operates the instruments, 
gives light for the crew to 
work by. 

No ordinary electrical appa- 
ratus can handle these jobs in a 
bomber. 

The whole complicated sys- 
tem must work as well upside 
down as right side up. It must 
function in a tropical thunder- 
storm and in 20° below zero 
altitudes. And it must be de- 
signed to save every precious 
fraction of an ounce and inch. 

Developing electrical equip- 
ment for bombers—and _pro- 
ducing that equipment in quan- 
tity—is a job made to order 
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tor Westinghouse “‘know how.”’ 


Here are some of the West- 
inghouse products that are go- 
ing into American bombers 
tX day : 

@ Instruments designed so one 
instrument does the work of 
two. 

®@ Radio equipment and special 
blind-flying devices. 

@ Electric motors that develop 
more horsepower per pound 
than any other motors ever 
built. 

@ Instrument lights that cast 
invisible rays on dial markings. 
@ Electric generators which 
weigh only 42 pounds, yet pro- 
duce as much electricity as 35 
standard automobile genera- 
tors weighing 23 pounds each. 


In making these things, the long- 
range work of Westinghouse 
Research and Engineering Lab- 
oratories has played a signifi- 
cant part. Discoveries in many 
fields—in electronics, physics, 
chemistry, mechanical and elec- 
trical engineering—are now 
bearing fruit in the production 
of better and more powerful 
weapons of war. 

Many of these discoveries, 
we believe, will someday help 
to make a better peacetime 
world, 


* * * 


This advertisement has been re- 
viewed by Government authori- 
ties, and contains no information 
of military value to the enemy. 


@ Westingnouse 


PLANTS IN 25 CITIES—OFFICES EVERYWHERE 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, PITTSBURGH, PA. 
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... War days are 


OPPORTUNITY 
DAYS for YOU 


in Accounting... 


If you like to work with figures and are 
earnestly ambitious, accounting today offers 
you unparalleled opportunity—to serve your 
country and to profit. 

For there just aren’t enough bookkeepers 
and accountants to fill the needs of govern- 
ment and industry. There are thousands of 
new and vacant jobs. These jobs pay well 
and they are open to both men and women. 
Moreover, this need will continue through 
the war and the post-war adjustment period. 

Ask us to prove this — and to show you 
how you can grasp this opportunity quickly. 


LASALLE | 
EXTENSION UNIVERSITY 


A Correspondence institution 


Dept. 1083-H CHICAGO 


I want to know what opportunity there is for me in 
Accounting now and how I can prepare for it. Send 
me your free booklet and any other pertinent infor- 
mation 


Address 
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Suggests Protective Coloring 
for Military Planes 
GOSH, MISTER, WE'VE 


BEEN DOING THAT ; 
FOR A LONG TIME: 


THERE are quite a 
number of military 
planes that pass over 
our place. I can always 
see them very plainly 
because they are so 
dark. I would think 
that if this were en- 
emy territory these 
planes could be spotted 
very easily. Why 
doesn’t the Army paint 
them sky-blue on the 
under surfaces and 
dark on top? Then the enemy could not see 
them so easily from either above or below. 
I have enjoyed your magazine for many 
years.—G. M., Lincoln, Mo. 


Put Two Auto Ideas Together 
To Make Speed Warning Light 


IN your July issue you showed how to put 
a light in your car to indicate when the choke 
was on. Then, in your August issue, you 
showed how to put spring tension on the 
accelerator to indicate when you were going 
over 40 miles per hour. I put both of your 
suggestions together. I mounted a stop-light 
switch near my carburetor and mounted a 
red light on my dashboard. I connected the 
switch to the foot accelerator. By careful 
adjusting, the red light comes on when I 
reach the speed of 40 m.p.h. I feel that the 
red light is more noticeable than the spring 
tension. I hope other readers may find this 
idea useful.—G. S. R., Piedmont, Ohio 


Plastic Laboratory “Glassware” 
Not So Hot, This Reader Says 


IN ANSWER to the brainstorm of V. H. Y., 
Geneva, Ill.: Plastic laboratory apparatus 
might be all right for some things, but sup- 
pose you wanted to work with a liquid that 
dissolves the plastic. Suppose the plastic 
melts upon heating. Such things have to be 
considered. I'll stick to glassware; then the 
only chemical I have to be afraid of is hydro- 
fluoric acid. Glass can be heated to redness, 
too, without much damage. As for its being 
dangerous, it is much safer to have a test tube 
drop on the floor than to have it dissolve in 
your hand. I suggest that V. H. Y. try using 
rosin on his fingers; it may help.—R. P., 
North Andover, Mass. 
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TECHNICIAN! 


d jobs 


SHOP METHOD HOME TRAINING 


BRINGS YOU RICH OPPORTUNITIES 
TO EARN MORE MONEY 


“a 68 awe ye 

TRAINED MEN NEEDED,” cry the Want Ad 
Columns of every newspaper, in every city. That’s 
proof of the need today! And after the war, too, 
Trained Technicians will continue to he in demand, with permanent 
jobs, for vital work of industrial reconstruction. National 
Schools now offers YOU a new opportunity to train quickly right 
in your own home. for these better jobs, in the active Diesel, Gaso- 
line Engines, Mechanical Servicing and Engine Re-manufacturing 
fields. Trained Engine Technicians are needed in the Army, Navy 
Civilian war production plants, Government Shipyards, i In- 
dustrial Engine Re-manufacturing and many other 
spots—and will be so needed for vears to come 


MEN SUBJECT TO 
MILITARY SERVICE AIDED 


National Schools’ Diesel and 
Mechanical! Training helps 
men get extra rank, extra 
pay, in war service, to repair 
tanks, tractors, road equip- 
ment, generating sets; also in 
Diesel Motor Marine opera- 
tions. Many service men have 
enrolled 


th 
tne 


INCREASES PAY 

more than 8200.4 
ning helped 
4 LONG 


**T am hapt » Say 
able to earn mor 
nonth; National tral 
me H 
Spence 
DIESEL EXPERT 
a ple ire to expre 
ional now v¥ 
ard as Dies Expert 
WILLIAM BLISS 
U. S. Coast Guard 
Massachusetts 
RUNS BIG DIESELS 
‘‘Am employed in operation of 
OO t Diesel engines at 
Ol Co 


RONALD DUNN 


Jersey 


Standard 


two 
NAME 


REQUEST FULL DETAILS 


CITY 


and 
NATIONAL GRADUATES SUCCEED ” 
you in your 
- spare time 
) - — to qualify as 
: Engine Expert.” 
J. A. ROSENKRANZ 


awart you in; 


-DIESEL, 


# GASOLINE ENGINES, 
MECHANICAL SERVICING, 
/ ENGINE RE-MANUFACTURE 


Toke your place as an Engine Technician in Amer- 
ica’s Victory Program NOW;—also be ready for 
continued advancement in industrial rebuilding 
when the War is over. 


4 


NATI 


1 will train 


dent 


National Schools, Dept. 1O—PS 
4000 So. Figueroa, Los Angeles, Colif. 


Mail me FREE, without obligation, one Lesson and Opportunity Book, 
with full detai's how | can become an Expert Engine Technician. 


ADDRESS 


ET YOUR HOME TRAINING 
FROM AN ESTABLISHED 
RESIDENT SCHOOL 


years National Schools 

ambitious men for Top Pay 
Squarely behind your Home Train- 
ng are the modern, completely-equipped 
Training Shops of Nationa! Schools where 
v2 develop and prove every Shop Method 
Every phase of 


trained 


jes 


Assignment sent to you 
your training is personally supervised | 
an established Faculty of practical, ex- 
perienced instructors and engineers. They 
have developed progressive methods of 
training you im your own home, based on 
al shop practice Unique training 
acilities give vou Home Training based 
on Resident School Shop principles— 
methods not vailable from any other 
knowledge You'll be 
ou receive our Compli- 
Lesson and full details 
Draft classification, or 
mail the Opportunit 
Just put this Cou- 
or PASTE IT ON A 


Regardless of 
prev 


age 

ious experience 
Coupon, RIGHT NOW 
pon in an envelope 

PENNY POSTAL 


ONAL SCHOOLS 


Los Angeles, California 


Esteblished 1905 


(Mail in envelope or 
paste on a Penny Postal.) 


STATE 
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Shows How to Do Rapeir 
Job on Models ade 
since (935, including 1942's! 


American la Salle 
—Bantam Lincoln 
Auburn Lincoln 
Austin —JZephyr 
Buick Mercury 
Cadillac Nash 
Chevrolet Oldsmobile 
Chrysler Overlund 
Cord Packald 
De Soto Pierce Arrow 
Dodge Plymouth 
Ford Pontiac 
Graham Reo 
Hudson Studeboker 
Hupmobile Terraplane 
lofayette Willys 
And major data needed to 
Service 405 mode i trucks 
Nearly 200,000 Vital Facts 
Every Phase of Tune- 
and Repair « Over 450 
harts, Tables « More than 
900 Photo Draw < 
Diagrams « Over 600 Big 
Pages— Size 8'4x11 inches. 
Published by MoToR, The Leading 
Automotive Business Magazine, 
572 Madison Ave., New York, N.Y. 


Mail coupon today for the 
world-famous MoToR's 
Factory Shop Manual. 
Shows every mechanic, 
even experts, just how 
to do repair and tune-up 
jobs easier, quicker. 


Here, in one amazing vol- 
ume, is ALL that anyone 
needs to know about EVERY 
repair, tune-up, replacement 
job on every American car 
made since 1935, including 
1942's—as well as major data 
for servicing 405 trucks! 

So clear are its pictures 
and step-by-step instructions 
a child can almost under- 
stand it. Gives exact how- 
to-do-it on engines, lubrica- 
tion. electric, fuel, cooling 
systems. Covers every acci- 
dent to clutch, transmission, 
universals, rear-end, wheels, 
brakes, knee action, shock- 
absorbers, springs, body, free- 
wheeling, etc., etc. Try it at 
our expense for 7 days, and 
see! 


Almost Like 
Personal Instruction! 


Contains the Official shop 
2 er manuals prepared 

the car manufacturer's 
ewn engineers. Open the 
manual to the car you are 
working on, and everything 
you'll want to know is there 
before your eyes. Easy as 
A-B-C. 


Hundreds Now In Use 


This is the exact same 
shop guide used by the 
U. S. Army, trade and 
technical schools all over 
the country for trai 4 
auto mechanics. No other 
book can compare with it. 


SEND NO 
MONEY 


Simply fill out and mail 
coupon below today and a 
copy of MoToR’s up-to-the- 
minute 1942 Factory Shop 
Manual will be sent to you 
at once for 7 days’ Free Trial. 


MAIL COUPON 


MoToR BOOK DEPT., Desk 210, 572 Madison Ave., NewYork, N.Y. 

Rush me MoToR’s 1942 Factory Shop Manual. If O. K. 
will remit $1 plus 35c shipping charge in 7 days, and $1 monthly 
for 4 months. ($5.35 in all.) Otherwise I will return book in 7 
days. (Foreign price $6, cash with order.) 


NAME 
ADDRESS 
CITY 


OCCUPATION & EMPLOYER 
) SAVE 35¢! Check here if vo 


" will then pay 35¢ postage 


return privilege applic 
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AGE 


TATE 


1 enclose $5.00 with coupon. We 
and packing costs. Same 7-day 


And Thank You, W.C.—But 
Once a Month Is Enough 


I nave been thinking of writing you for a 
long time to speak my piece about your mag- 
azine. I am an enthusiastic reader of P. S. M. 
and like it very much. I think it is the best 
magazine on the market today. Every article 

is interesting, and al- 

HEY. ALL YOU HAVE TO though I do not have 

DO 1S READ PoP a workshop I enjoy 

sciences! the articles describing 

various projects near- 

ly as much as the oth- 

ers. I am a chemistry 

fan, and the articles on 

that subject by Ken- 

neth M. Swezey espe- 

cially appeal to me. I 

am like another of 

your readers: why 

don't you make P. 8S. 

M. a semimonthly or 

weekly magazine? I don’t get any enjoyment 

out of waiting a whole month between issues, 

because they are so very instructive and in- 

teresting. Keep up the articles about chem- 

istry and physics, add more, and keep up the 

other good work of your fine magazine. I 

get lots for my money out of it. Thanks a 
million!—W. C., New Hampton, Mo. 


Chicken Raiser Speaks Up 
for Steel from Tin Cans 


You told B. B. that he would not have to 
worry much longer about what to do with 
old tin cans. Here is another angle of the 
tin-can question: After the tin is taken off, 
cannot the base metal be melted down and 
rerolled into a cheap grade of metal for gen- 
eral use? Wood is getting scarcer every day, 
and a cheap metal would be fine for many 
kinds of construction work. I have been 
making a hobby of growing chicks, and rats 
take a great toll of them. Metal coops are 
ratproof, light in weight, rainproof, and 
otherwise desirable, but they have now been 
taken off the market. Metal salvaged from 
tin cans might be used in making such coops, 
or in ratproof wire which would provide safe 
runs for the little chicks.—E. P. C., Nitta 
Yuma, Miss 


POPULAR SCIENCE 





Right Now 


there is a tremendous shortage of skilled 

men in all branches of industry. Draftsmen, 
electricians, machine designers, tool makers, ma- 
chinists are needed and the pay is big. Executives, 

too, foremen, superintendents, managers are wanted 
to help complete our tremendous production program, 


War Produc- 
tion Demands 
Better Men 


It is a duty you owe your 

country, yourself, and your 
family. You should know more 

and more about your job. You 
should be prepared to advance 
and to accept the responsibili- 
ties of the men ahead of you so 
that they in turn may climb and, 
climbing take you with them, No 
matter what your present job, 
you should learn to do it better or 
learn how to do the job of the man 
ahead of you. You need to know 
both theory and practice to make 
our tremendous war plants more 
productive. Yes, indeed, you are 
needed and needed badly right now. 


Draftsmen, Electricians, Ma- 
chine Designers, Machinists, 
Foremen, Superintendents, 
Managers Can All Profit by 
Home Study...No matter 
what your trade or profession 
there is a better place for you in 
industry. You can get the train- 
ing needed right in your own 
home. 


AMERICAN SCHOOL 
Dept. G746, Drexel at 58th St., 
CHICAGO, ILLINOIS 


4 
4 


(No Cost). All you have to do to find out about 


Use Spare Time, 
Learn At Home 


As little as one-half hour a day can 
produce surprising results in giving 
you a better education, more prac- 
tical and theoretical training which 
will be reflected in your pay envel- 
ope. Never in the history of the 
world have there been so many op- 
portunities for trained men, nor has 
it been so easy to get this training. 
The American School was founded 
over 40 years ago to provide home 
study for men and women who 
missed the opportunity to go to 
high school or college and to make 
it possible for you to LEARN AS 
YOU EARN, 


Rewards Are Great 


Government figures show that gradu- 
ates of specialized training of college 
grade, average over $40 per week 
more than grade school graduates. 
If you missed this college training, 
then here is your opportunity to get 
specialized training at home. More 
than 150 noted educators, engineers, 
and executives helped to prepare 
American School Courses. This in- 
struction is now available to you at 
a relatively low cost and on very 
easy monthly payments. Write now 
for details. Clip and mail the cou- 
pon—there is no obligation, 


























AMERICAN SCHOOL, Dept. G 746, Drexel at 58th, Chicago 
Without Rivatien. Please send FREE and postpaid, bulletin and details 


of the Subjects checked 
DAir Conditioning 
ORefrigeration Se 


OAccounting and 


ODrafting and Design 
for Men and Women 


this type of training, to get the details and the 
outline of study, with histories of the successes 
of other men, is to send the coupon. There is 


' 
' 
' 3P.A. 
DArchitect OCost Accounting 

; nana Building | ow Ohigh School 

no cost and no obligation of any kind. Let this | “Steam These OPrivate Secretary fey 

great school, one of th» pioneers in the home 1 CAutomotive ODiesel Engineering fae oe Son 
study field, explain the methods which can do so § Engineering ep FRO lop Se 
much for you. Get this information now so that # OAviation Drafting oShest Ment * OTool Making 

you can get started quickly on the road to the ! OAviationEngineering Pattern Drafting CBetter Foremanship 
fulfillment of a real ambition, and be of the : OBusiness DElectrical CEngine and Boiler 

' 
' 
' 


greatest possible help in this present emergency. oe — 
OcCUPGMION. ... cesses 


Management 


AMERICAN SCHOOL 


—— Dept. G746, Drexel at 58th Street, Chicago—____-] 
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By the dawn’s early light... 


HEN Uncle Jed whittled out “Jake the drake” 

back in '88, he didn't know he was carving 
a “statue of liberty.” Yet that is just what he was 
doing. For this battered old decoy symbolizes 
every American's right to enjoy the unrestricted 
privilege of hunting ... a freedom that aided in the 
exploration and development of our country. 

For 126 years, Remington has provided the 
technical skill and far-seeing research that have 
meant ever-improved sporting arms and ammuni- 
tion. This combination developed such outstand- 
ing products as powerful Nitro Express shells, 
Kleanbore Hi-Speed .22’s and accurate, depend- 
able Remington guns. 

Today, Remington is doing everything in its 
power to help win the war. Every hunter and target 
shooter can take pride that the sporting arms and 
ammunition industry he helped build and main- 
tain is contributing so substantially to victory. 

“Old Jake” is waiting now for the return of his 
mewest master ...a master whom the shooting 
sports have helped make a better defender of 
American traditions and freedoms. That day will 
come. And then, proud in another new coat of 
paint, “Old Jake” will again hear the whirring 
sound of beating wings as real mallards “light in” 
beside him. Remington Arms Co., Inc., Bridge- 
port, Connecticut. 


are Reg. U. 3. Pat. Of 


Inc 


Remington, 
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**Kieanbore Hi- Spee 
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Coming Next Month— 


WHEN THE WAR IS OVER, all the wealth 
and effort that we have poured into the struggle 
will not have been shot away and destroyed. 
There will remain a backlog of expanded manu- 
facturing facilities, new scientific discoveries, 
and improved methods that will make life bet- 
ter for all. That’s the message of an article that 
will encourage you about the future. 


BLOCKS OF GLASS that float like cork are 
now being used for heat insulation in the food 
industry. Literally a hardened foam of regular 
glass, the new material can be worked with 
carpenters’ tools and is proof against moisture, 
fire, and vermin. Its lightness may even make 
it a substitute for cork and other buoyant ma 
terials. Read about the amazing performances 
and promising future of this product. 


TWO GUNS IN ONE: that’s the U. S. Army’s 
105-mm. howitzer. Used as a regular rifle, it is 
more mobile and twice as powerful as the 
World War 75; as a howitzer, it lobs mashie 
shots high in the air to fall vertically on enemy 
troops sheltered (as they think) on the reverse 
slope of a hill. You'd better read up on this 
versatile weapon; it’s going to be in the news. 


A STEEL RULE is one of the most important 
tools in the machinist’s kit—and if he doesn’t 
know how to use it accurately, his skill with 
other tools won’t do him much good. An article 
based on a Government training film tells how 
to employ the various kinds of steel rules, and 
their companion tools such as calipers and di- 
viders, in translating drawings into work. 


CUBIC INCHES of cargo space will be among 
the decisive factors in winning the war. To 
make room for more war materials on every 
ship that floats for the United Nations, the 
Army’s Services of Supply is revamping its 
methods of packing supplies. So successful has 
it been that for every ten ships launched, an 
eleventh and perhaps a twelfth is created in ef 
fect—a phantom fleet fighting for victory. 


YOU BUILD A TANK? Why not? Any young 
ster in your family, or among your acquaint 
ance, will go “all out” for a realistic miniature 
hell-buggy in which he can kick himself along 
the floor or sidewalk. Get into production right 
away, using our complete plans and instruc- 
tions, and you'll have a second front in your 
living room on Christmas Day. 


advertisers. 
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PITMAN | “AMERICAN STUDENT | “prouipey 


Presents the First, 


Thorough, Complete PRE-FLIGHT TRAINING 
orovgh, Compicto | ELVER "ren man census” | READING 


yet easy-to-understand 
GUIDE-BOOK 

MERRILL HAMBURG GEORGE F. TWENEY who have need for a sound 

(Detroit Public Schools) AND (University of Detroit) background in 


To 
ALL AVIATION ee _ [Nationally Keowe Flight TALL AVIATION FUNDAMENTALS 


William B. Stout . probably the shes = The authoritative guality of authorship is 
personification of America’s long-time strikingly revealed in the Table of Contents Here is a partial list of 
minded inventivenes says of  AMERI- the wide range of subjects covered Pitman’s 
CAN STUDENT FLYER”... the completeness so essential to a basi scenes S 
: Aviation Book of this nature .. . yet the 
Here is a great and timely ae that entire work will Sahorest and excite stu- 
America urgently needs... an all-new dent, instructor and the average aymen check “Into The Wind” 
easily understandable guide book to ee it is so broadly, fundamental! — as 
the world's last frontier—the sky FOREWORD—Willlam B. Stout 1 Ai 
This Book Will Be Used This Term pnAriistory of Aviation . Aircroft Sheet Metal 
As The Basis For Pre-Flight Aviation Tyee sof Ph anes Work 
Training In Leading High Schools! Aircratt St Structural m 
rcra' ttings coe Detail Aacemnt —" . 
A BOOK FOR THE STUDENT! Eontiots, and "stresses on Structures. 2. Preliminary Airplane 
: namics 
This book was written for young men and Advanced Aerodynamics and Airplane Sta- Design 1.00 
women who seriously intend to take their ores siaeahiecttl Hieean 9 ‘ ~— F 
laces in the cockpits on the production i ngines 
fine es ... at the drawing boards and in Elcmentary Aly Navigation 2 Alcerett Btecartat 
the hangars of America’s Greatest Picnecs Radio wunications ; P 
Industry ... Aviation the Industry whi ie Gliders. and G ne Readin 1.00 
is playing such a vital part in the present XIV Safety and civit "ale Regulations 9g . . 
Conflict . the Industry that will carry ;" ve ‘ 
America’s products to the four corners of the eronautica omenctatu 4. Pr : . 
earth when Victory is won ' Additional Problems and "Exercises ; went matheset 
ics of Aviation....1.00 


AMERICAN STUDENT FLYER” was written 
to help yew find your place in the now - 
of Aviation. . by supplying basic funda- 
mentals that are absolutely essential to your 6. Elementary Aerody- 
s n the most easy-to-read, inter- , 
esting manner possible namics 
You'll enjey “‘AMERICAN STUDENT FLYER" - . 
You'll succeed in Aviation with the sound i 7. The Aircraft Propel- 
background that this and other Pitman Avia- ee 
tion Books will give you _ TE 


A BOOK FOR THE INSTRUCTOR! < To 
Long experience in the Aviation Book Field ° inten- 
a sound sense of what was urgently needed 
has resulted in an Aviation Book that has 
been lifted far out of the realm of pedagogy 

and into the lively, exciting, dramati oe 9. Aircraft Engine 


by For Instructors, Average 
Layman and Students alike 




















xxx 


World of Aviation. Pitman Publishing Corpo- a 
ration has enlisted the services of two men : Maintenance ........2.50 


who represent the happiest possible combi- 
t 


nation of aeronautica! thinking, teaching ex- 4 : 4 z 
and yot wath interest. Both instructor ; em 22. Aircraft Mechanic's 


ali w find common ground f ‘ 
ment and benefit through 5 . Pocket Manual 1.50 
basic of Pitman iation Books ‘ 
"AMERIC AN STU DENT FL Y ER should be- ‘ : . 
ome the nucleus of the most complete, au- > Ye » 24. Aircraft Torch 
thoritati ve Library the Pitman Aviation " 4 : . 
; aN 3 Welding a 


ibrary 


.io See ; [i 33. Aircraft Riveting 


veryone is interested in Aviation today . AY ; 
sre is an Aviation pos for everyone * 1.25 
v “to read broad in conception, complete 
——— text- Sook flavor, it i 
ust as long as the 36. Aircraft Spot and 
rh > ~sninute in the trends of PAGES 6. P 
today —anc njoys ading a out Aviatian m Weldin 1. 
: “AMERICAN STUDENT FLY ER" gives allthe Profusely Sea 9 00 
yasic Aviation Facts needed for a sound 
Aviation background was written for Mustrated 
enjoyable as we!! as informative reading 


USE COUPON! ORDER YOUR COPY, NOW! 


rer C.O.D. or enclose check or money order. Only 
0 











Pitman yoy c 1 
2 West th St _ - 
New oa N.Y. 


Please send “RECA STUDENT FLYER" and the follow- 


L— ‘Complete List of Pitman's 115 Aviation Books 
ing Book(s) No(s 


Just check “Into The Wind" 
Internationally Famous 


PITMAN PUBLISHING CORPORATION 
2 West 45th St., New York, N. Y. 
Canada ® Sastent © Australia South Africa 
Sir Isaac Pitman & Sons Ltd. 

Aviation — Technical — Business — Shorthand — Art — 
Vocotional—School & College Textbooks 


Name 
Address 


City and State 


I enclose: Check 0 M.O. [ Send C 0.D. 0 
Please also send ‘“‘Into The Wind’’ () 
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SPRAYBERRY 
RADIO TRAINING 


Talal ties; 


FULL EQUIPMENT 


Experience Aasily Acquired 
at Home 


You Do Practice- 
[= ; Giving Experiments, 
Many Special Features . . . 
ALL Designed to Help You 
Make Fast Progress. 
Rt hey dy Training 
right at the beginning of 
poser 
< i inder 
le You easi ly learn 
” Prequencs Modu 
I Mobile 


nfolds each s 


a 
~ Tank auion 
. m- 


Radio ron Fa 
ile Radio, Radio Set Repair and Installation work 


Training Preperes You for a Business of 
Your Own ... or Good Radio Jobs 
—Civilian or Military 
The important 
field of Radio 
tunities to tl 


FULL RADIO SET 
get ahead. My . 


rac- 


No previous experi 
You Get a Dual- Purpose 
Radio Set 
I supply you with Radio Part 
whith you use to ga pre-experi 
enée in Repair work. These ne 
ised as a Moderr 
qd tor Signal Course 
{fered below 
send you, without 


bilge t ion, @ 


YOURS FREE! Just Off the Press 


BIG 80-Page Book 
“RADIO SERVICE SHORT CUTS” 


torehouse of 
tion. In keep- 
Piair to-the-point 
hroughout the Spr - 
handy volume tells 
occur how 
how to correct 
l There i 
simply 
problems 
| Radio man. I 
get thi 5 beet FRE 
descriptive C 
oupon below 


THE SPRAYBERRY COURSE IS SOLD 
UNDER MONEY-BACK AGREEMENT 


RUSH COUPON BOTH FREE BOOKS 


| SPRAYBERRY ACADEMY OF RADIO 

F. L. Sprayberry, President 
555-K University Place, N.W. 

| Washington, D. C. 

| Please rush m FREE a f “HOW TO MAKE MONEY 
IN RADIO | ble 8 Lge RADIO SERVICE SHORT 
CUTS 


Na 


Addre 


|: State 
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Kit Simplifies Construction 
of Model Mosquito Boat 


OTOR torpedo boats have demonstrated 
M that they pack a sting that more than 
justifies their nickname, thereby definitely 
winning their place in Uncle Sam's fighting 
fleet. You can build a realistic 3/16” scale 
display model of one of these hard-hitting 
little craft, the P.T. 10, from our kit No. 13S, 
priced at $5.007+. The model, shown above, is 
13” long. Included in the kit are the hull 
material, finished propellers, struts, torpedo 
tubes, machine-gun barrels, and all other 
necessary materials. 

An illustrated list of our construction kits 
will be sent on request. Please include a 
stamped, self-addressed envelope. 


SM. Racing ketch, planked il * long over 
al 2 ‘ws beam il include $1.5 
iM I S. destroyer la 2%” long 
(tir ished capstan and rs) 
Cc ipper, SOvs REIGN OF THE * SEAS 20 
h overal cit includes anchors 
flags bel « upstan brass 1dder 
Fishing schooner BLUENOSE, 17%” hu 
«” equals 1 Kit includes anchors 
bell. flags. mast rings 
Bedford whaleboat with complete 
scale equals 1 
20 long scale » 
udes bell, bitts, chocks 
other fittings 
for six different Scotties; each 


sawed to shape 


vest of the Mississipy 


marked with a dagger 


as ee aa te 


Popular Science Monthly, Dept. 102A 
353 Fourth Avenue, New York, N. Y. 
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State 


Please print your name and address very clearly 


You save the C.O.D. 
remittance with this order. 
der heck, or registered mail 
only in the United States 


charge by sending your 
Remit by money or 

This offer is made 
Also see note above 
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* AIR-AGE * 
EDUCATION SERIES 


4 new series of books for an air-age educational pro- 
gram prepared with the coéperation of the Civil Aero- 
nautics Administration by the Aviation Education Re- 
search Groups of Teachers College, Columbia University, 
and Teachers College of the University of Nebraska. 
Sponsored by the Institute of Aeronautical Sciences. 


The series includes seventeen books of various types. There are two textbooks 
in pre-flight aeronautics for high schools, together with manuals for the in- 
structors. Other books which are intended for the use of high-school students 
deal with aviation materials suitable for use in regular classes in social studies, 
biology, mathematics, literature, geography, and meteorology. Similar aids 
which are intended primarily for use of high-school teachers are found in 
physical science, biology, and geography. An occasional book, such as the one 
on industrial arts, may be used both by teachers and students. There is a gen- 
eral introduction to the entire series which is suitable for teachers and admin- 
istrators, and a teachers’ guide for instruction in aeronautical principles in the 
science classes of elementary schools. To the preliminary research, to the de- 
sign of the series, and to the writing of the text materials, teachers, college 
professors, mathematicians, geographers, sociologists, and other experts have 
contributed their knowledge and skills. 


The series recognizes the fact that education for the air age requires not only new courses 
specifically devoted to the theoretical and practical problems of aeronautics but also the 
broadening and enriching of many of the standard school courses by the introduction of 
relevant materials on aviation and its effects on civilization. 


Books for Students Books for Teachers 


List 


Price at 
Subject to usu Subic 
* achoc 


Title school discoun Titl 
SCIENCE OF PRE-FLIGHT AERONAU- 8$1.32 Eavc ATION FOR THE An Aas 
TICS FOR HIGH SCHOOLS. By: Aviation L. Engethardt, Jr. i 
Education Research Group, Teachers puysie AL SCIENCE IN THE AIR AGE 
College, Columbia University y: J. G. Manzer, ! M. Peake, J. M. Leps 
ELEMENTS OF PRE-FLIGHT AERONAU- 96 et RONAUTICS IN THE INDUSTRIAL 
TICS FOR HIGH SCHOOLS. By: Aviation ART PROGRAM. By: Gordon O. Wilber 
Education Research Group, Teachers and Emerson E. Neuthardt 
College, University of Nebraska ELE ME NTARY SCHOOL SCIENCE FOK 
HUMAN GEOGRAPHY IN THE AIR AGE ‘ THE AIR AGE. By: Charles K. Arey 
: George T. Renner 
STUDIES FOR THE AIR AGE 6 » 
y: Hall Bartlett Vanuals 
GLCees, MATS AND SKYWAYS ‘ TEACHERS’ MANUAL FOR SCIENCE OF 
_ By: Hubert A. Bauer a PRE-FLIGHT AERONAUTICS FOR HIGH 
FLYING HIGH (ANTHOLOGY) . sc ne By: ye Franklin Stover 
By: Rose N. Cohen (Ge Ed.) “ape 
WINGS FOR YOU (ANTHOLOGY) 16 §©6TEAC ‘HERS’ MANE FOR ELEMENTS 
By: E. A. Cross OF PRE-FLIGHT NE RONAUTICS FOR 
THE ‘AIR WE LIVE IN “ HIGH SCHOOLS. By: Aviation Educa- 
By: George T. Kenner and Hubert A. Bauer tion Research Group, Teachers Col- 
THE BIOLOGY OF FLIGHT 64 lege, rea: of Nebraska = Pup: 
By: Frederick L. Fitzpatrick and Karl A. Stiles TEAC HERS: MANUAL FOR THE BI- 
MATHEMATICS IN AVIATION -64 OLOGY OF FLIGHT. By: Frederick L. 
By: George Osteyee Fiizpatrick and Karl A. Stiles Pape 


THE MACMILLAN COMPANY 


New York Chicago Boston 
60 Fifth Ave. 2459 Prairie Ave. 240 Newbury St. 


Atlanta Dallas San Francisco 
500 Spring St., N. W. Ross Ave. & Akard St. 350 Mission St. 
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112 pages 
Actuol size, 
3 by 5 inches 


A pocket-size booklet of help for better pictures 


NEW G-E PHOTO DATA BOOK 


TELLS how to use your meter to get more out 
of every shot. 
how to make prints and enlargements easier. 
.how to make metered-flash shots, and how to 
control photo backgrounds. 

GIVES in handy, compact form, many other 
helpful facts: film speeds, developing formulas, 
flash exposure data. Fifty cents at your dealer's. 
Get a copy and get more out of your picture- 
taking. General Electric, ~ *henectady, N. 2 


ler cannot now supply you with a G-E exposure 

Materials and facilities are Seeded 

armed forces and vital ar 

expende d ti a we TORY 
’ rstand 


If your de 
meter, here's the re 
to produce equipment for our 
industries, Our efforts 

for the Unit 


100 


ire being 


une 


ed Nations. We know 


‘GENERAL @ ELECTRIC 


FOR _, OUTDOOR 


Only Indian offers “Spring Frame” smooth-riding 
comfort and safety, plus new streamlined beauty. 
National Defense may mean a wait for one of these 
great Indians, but your Indian dealer will gladly help 
you get more service out of your present machine. 


ASK YOUR DEALER FOR THIS 


NEW CREEL sooxter 


Jam-packed with ideas to help you get more out 
of any make of motorcycle. Ask your local Indian 
dealer for a free copy, and Indian literature 


INDIAN MOTOCYCLE CO., SPRINGFIELD, MASS. 
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Blueprint Shows How to Build 
Workbench for Home Shop 


’S more fun to build things if you have a 

well-designed bench in your shop. The one 
shown above, 24” by 58” by 341,” high, was 
designed especially for the home craftsman. 
Knee space at one side enables you to sit 
down for many jobs. Roomy drawers keep 
small tools and supplies handy, saving time 
and temper. Other features are sturdy 
bolted construction, a useful bench stop, and 
built-in rollers. Blueprint No. 405 (25 cents) 
gives all working details and a list of ma- 
terials. 

A few of our many other blueprints are 
listed below. For a complete list, send a 
stamped, self-addressed envelope. 
Combination Boat, 15’ hull, for se with sail 

outboard motor, or oars 131-132-133-R 
Gate-Leg Table, 3’ 6” diameter circular top with 

leaves up, no turning, 24 
Five-Piece Desk Ensemble t blotter 

letter opener, etc.), Nautical am (resembles 

engine-room telegraph) ALVA 
Hostess Tray Modern Book En 

Hammer, Lathe Dog, 412A 
L cag ay! by 13’ 9” long, weighs 

- to 16-h.p. outboard motors, 36: 
thot Folding Screens, 4 

quire no turning, 91 
Motorboat-Rowboat, 13’ long, with 

or use with outboard or inboard 
Sectional Rowboat, 9’ &” long: can be 

small outboard, 340-341-R 
Sewing Cabinet of 1812, 178A 
U. 8S. Battleship TEXAS, 3’ hull 


Popular Science Monthly 


353 Fourth Avenue, New York, N. Y. 


Machinist's 


for 


225 Ib., 


designs that re- 
decked hull 
drives, 147 K 
used with 

50 


197-198-199-200 1.00 





Send me the blueprint, or blueprints 


bered as follows 


I am inclosing 


Name 
Street 


City and State 


(Please print your name and address very clearly) 








—— 
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Do You Make 
Mistakes in English? 


VERY time you speak or write you show just what you are. Mis- 
takes in English reveal you as a person who lacks education and 

refinement Lack of language power prevents you 

from presenting your thoughts in the 

ble way No matter what y« d e 

English will help you t r goal making 

mistakes in spelling. pun “tuatie Mm, pronunciation. In 

crease your vocabulary. 


WONDERFUL INVENTION 


Only 15 minutes a day with Sherwin Cody's new in- 
vention—and you can SEE your nny song im 
rove It teaches by HABIT. nm i er to do the 
RIGHT way Wonderful self-correcting le s ‘include 
spelling, punctuation, grammar and expression. 


FREE 200K ON ENGLISH ,..2°.055 (05°F 


peting you susands of dollars every ye 
costs n« oth oy A to find out 


Mr. Cody can Py 

ecard or letter this very a ok 

Good English in 15 Minute ‘ rs It will prove a revelation to 
you. WRITE NOW 


Sherwin Cody School of English, 1810 Searle Bidg., Rochester, N. Y. 


Established 


New York 1902 
Eleetrieal 
Ask for free Sehool 


illustrated booklet 


40 West 17th St., N. Y. C. 


TOLL eee 


Courses in Aeronautical, Chemical, Civil, Electri- 
INDIANA al. Mechanical, and Radio Engineering. One-year 
courses in Radio and Drafting. Approved by C.A.A 


TECHNICAL Prep courses without added cost. Low tuition. Large 
ir 


justrial center Opportunity to earn part living 
COLLEGE expenses. Eater December, March, June, Sep- 
tember 


6102 e. “Washington Bivd., Ft. Wayne, Ind. 


Z Don't Miss f 
E This NEW 
BOOK 
“The Age of Chemistry” 
New 1942 Chemeraft Chemistry Book de- 
scribes many amazing exper nts you can 
perform; and tells of the big opportunities, 
both now and in the future, for boys with 
a knowledge of chemistry ... Send Today. 
THE ey [CHEMICAL COMPANY 
24 Prospect A jagerstown, Md. 

















Se Most Be — and Distinctive 
Graduation Name eo t highest Com 
Le -— Represent atives « 
> end NOW 
o PRINTCRAFT, 1423 E. Elm 
. Scranton, “Penna. 


WA NT a permanent busi- 
ness profession of your 
own” Then become a foot 
correctionist. Earnings of 
men and women in this 


greatly needed profession 
run as high as $50.-$100. weekly after a few weeks home training 
—not medical or chiropody—easy terms, no further capital 
needed, no goods to buy. 47th year. Write for free booklet. 


Stephenson _System _ot Foot Correction, 62 Back Bay, y Boston, Mass. 


THE Biocer THEY atc LEARN JIU JITSU! 


36 secret knock-out biows without fists by 2s 
porld tamous Ponce Jiu Jitsu instructor Cc 
fingers, trike with ed, if hand to 
guys oat t tke, «. a ae: 
rig — orthwest * ti 
must be J. Jiteo hears, 


it = Lik ‘G. 8. Army 
Monet ont = Taam , Bord etc. 
rmed jen . _ er poy are’ Lé 
} yt tent: for — Rin 
Size or str we dy ~ py man, gun, knife, au. 


S. J. JORGENSEN, 641 Maritime Bidg., Seattle, Wash. 


OCTOBER, 1942 Please mention Porputar ScrENcE MONTHLY when writing 


INVENTORS 
CH Chet. 


ON HOW TO 


PATENT 2a SELL 
YOUR INVENTION 


ACT QUICK—DELAY CAN 
BE DANGEROUS 


If you have an invention—if you feel that it is commercially 
valuable and want to protect your rights to profit from it— 
send for our Free “‘PATENT GUIDE FOR THE INVENTOR"’— 
NOW! For a good practical invention, plus prompt action in 
securing a Patent and locating a buyer or a good market, have 
proved the secrets of success for thousands of inventors. 


“‘PATENT GUIDE’ SHOWS WHAT TO DO 


Our “Patent Guide" answers as the application progresses 
many important questions through our office It tells 
concerning Patents. It tells how some inventors secured 
what facts, details, drawings financial backing; how many 
sketches, etc. are necessary simple inventions proved large 
to apply for a Patent; how to commercial successes: how 
establish proof of your inven- patents covering improve- 
tion through dated and wit- ments can be profitably pro- 
nessed disclosure. We also tected and marketed: tells 
send you our FREE ‘Record countless other facts of vital 
of Invention’’ Form and show interest to ALL inventors 
you how to USE IT AT ONCE 

without cost, before you file Remember—in Patent mat- 
Patent Application. Our Guide ters DELAY CAN BE COSTLY 
also shows you how Patent —ACTION IS IMPORTANT 
Office Records can be checked Mail the Coupon NOW—in an 
to determine whether an in- envelope or pasted on a pen 
vention is probably patenta- ny postcard to: CLARENCE 
ble before filing fees need be A. O'BRIEN and HARVEY B 
paid; discusses costs involved JACOBSON. Registered Pat- 
and a practical way these ent Attorneys, 22-K Adams 
can be paid in installments Building, Washington, D. C. 


CLARENCE A.OBRIEN 
and HARVEY B. JACOBSON 


CLARENCE A. O’BRIEN and HARVEY 8. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
22-K Adams Building, Washington, D. C. 

Please send me your 48-Page ‘‘Patent Guide for the In- 
ventor’’ and your specially prepared ‘‘Record of Inven- 
tion’’ form FREE. This request does not obligate me 


/ 


Recreate aie F 





FANS 


to learn to set up and run 


ANY MACHINE 


Mew. Chart- Diagram method shows you how 
tupa on all kinds of jobs on the Fe 4 
Mit t Ts } MACHINE, SHAP t R, BORING MILL (HORT- 
ZONTAL & VERTIC AL), DRILL PRESS, PLANER, SLOT- 
i GRINDER, as well as how to do Bench and 

- work. Also covers fully use of all types of Mea- 

4 too! *. 7 neve are over 850 loose leaf pages, in 

r with over 1300 fllustrations showing 

it of Ane job as well as nearly 300 compiete 


mber “everyth ng .° shown by actual be and 
all to +- re nd » are sted. Easy to u d and do. 
> y man doir < ar 4 of mechani« “¥ week as well 

as f wee whe | want to enter these highly paid trades. 


WAR WORK Needs Trained Men 


Do your part by speeding up production, bears to do these jobs the 

best way, Make y h more « ar job. 
Send in the cou; ur a of Mact ne Operations, Your 

a ey cheerfully ref { 1 it the biggest help to 

better work and advancement you have ever seen, 

AMERICAN TECHNICAL SOCIETY 

Drexel at Seth St., 

Vocational Publishers since 1896 


Dept. 7720, Chicago 








American Technical Society, Dept. T720, Dr at Sth _— Gteage 
T . “et fachine Operat r examination. 
ean © - I this set sat a will send 82.00 tm 
days is . © total ‘ Ot herw ise turn the set 
y ! Note: If you send only $6.00 now everye 
»-& agreement 





Practical Me. ooh se CS “vp tied 


oe eee 
ylation ed by drafts- 
i eae on the 

y 4 figures by 


Tweison co. soo $00 Sherman St. “Dept. 7" = Chicago ; (oal> 


I 


iraule Protession 
+S «t Home 


Men and Wo 


Swedish Mae 


iN, eds trained in mae- 
t Charts aad 


a 
t 


“ Write for 

klet—They're FREE 
THE COLLEGE OF SWEDISH MASSAGE 
30 E. Adams St., Dept.770,Chicago 


BE PREPARED! SHOOT NEW BENJAMIN TARGET PISTOL 


Made in U 


7 


; 
Streamiined Hand Pump—Longer 
Shot Barre!—Larger Grip—More Power— Accurate 
——— tical—Econemicai— Sate— Clean Guie et. No 
< oft Action—Hammer Fire—Hair 
Shot BB with 1 Ib. shot $9.00; 
fled with 500 pellets $10.50 
ase * « ne f A eee Genuine 
Compressed ‘air nities f bin and Cal pe af ts 
Write today for compiete specifications and tres ‘targe 
BENJAMIN AIR RIFLE CO., 852 Marion St., St. Leute. Mo., 


fu . 
Tri reer ~Satety Leek. Single 


28 f 


Where Will 
You Serve 


We fight this 
war in shops 
in hangars. and 


SPARTAN 


SLHOOL OF AERONAUTICS 


Trains You for a 
on tho Grafting LIFETIME Career! 


on the bat- at SPARTAN for an important place 
tlefield,. ca’s War program as a skilled avia- 
SPARTAN technician—and to ¢ 
permanent career in the 





struction for 
ecasting 
Instrument 
pars raft 


the 


Captain Maxwell W. Balfour, Director, 
Dept. PS-102, Tulsa, Okla. 
~~ Powerful Vision—8 Mile Range 


BINOCULARS 


20 Days Free ne $475 
Postpaid or C.O 
Scientifically ground, - ie lens that 
give clear vision equal to 110 yds. at 1000 
yds. distance! Adjustable for all distances 
and eye widths. Binoculars come with 
handsome case and straps. GUARA) 
TEED. If not satisfied after 20 days free trial money refunded 
American Binocular Co., 7759 S. Haisted, Dept. F-267, Chicago 


MONEY IN RABBITS-CAVIES 


and pat you in touch with other markets. 

Catalog and copy of magazine Loy Or send 

We for oeY Catalog and Price List and Year's Subscrip- 
tien to the AMERICAN SMALL STOCK FARMER 
GUTBOOR ENTERPRISE CO. 8v822 Peer! River, 8. 7 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 10142 Art instruction Bidg., Minneapolis, Minn. 
a (Formerty Federal Schools, Inc.) 


Begin today. Write now for our Free Book, ‘‘How 
Become a Good Penman it contains specimens 





ad tells how others learned to write in spare time. 
Enclose 0c for your name beautifully written and 
a pen point suitable for shaded writing. Write today 
MBLYN SCHOOL OF PENMANSHIP 
X439 Ridge Suiiding, Kansas City, Mo. 








ards. stationery, circulars, tags, labels, advertising, 
etc. Save money. Print for Others, Big Profi 2asy 
rules ser Nill do popular Raised Printi ne with any 
Junior nthte x Senior Outfi from $ ot] 

catalog and all “etails KELSEY, INC... Y- 33, Meriden, ‘Conn. 


Go as rapidly as’your time and abilities permit. Course 
equivalent to resident school work— prepares for college 
entrance exams. Standard H.S. texts supplied Diploma 
S. subjects already completed. Single subjects if de 


tion is very. rtant for advancement in 


igh Schoo! graduate. Start your training now 
Bulletin on request. No obligation 


American School, Opt. H746, Drexel at 58th. Chicago _ 


Asthma Mucus 
Loosened First Day 


For Thousands of Sufferers 


Choking, gasping, wheezing spasms of Bronchial Asth- 
ma ruin sleep and energy. Ingredients in the prescription 
Mendaco quickly circulate through the blood and 
monly help loosen the thick strangling mucus the firs 
thus aiding nature in palliating the terrible re 
choking spasms, and in promoting freer breathi 
restful sleep. Mendaco is not a smoke, dope, or ir 
Just pleasant, tasteless palliating tablets that have he 
thousands of sufferers. Iron clad guarantee—money 
unless completely satisfactory Ask your druggist 
Mendace today. Only 60c. 


POPULAR SCIENCE 








If you are doing figure work wethens, a slide rule you are 
*vasting from 60% to 97% of your ti Every mechanic. 
+ enuine Lucite, machinist, draftsman, accountant, "electrician. aircraft 
ng Magar. worker and business man should have a siide rule and 
. know how to use this greatest time-saving mathematical 

vd K ‘scales instrument 


Rms 
PROMOTIONS ARE WAITING FOR MEN WHO KNOW HOW TO USE 


T, . 
he Slide Rule e ¢ e Here is a brand new text complete 


with work sheets and an answer book and 5 place logarithm tables that will 
teach you how to use the slide-rule in a series of simple, easy to understand les- 
sons, authoritatively written by Hobart H. Sommers, M.A Dean, Austin 
Evening Junior College; Harry Drell, B.S., Lockheed Aircraft Corporation; T. W. 
Wallschlaeger, M.S., Lilinois Institute of Technology 

It will show you how to «d« 1 kinds « figu work onds and without pencil o 
aper multiplying r 

rcles, radius of o y 
nnumerable other pr t in and industry 
“ find this valuat o € ail he novice n to 

fe-rule calcu n ul o th rin car lew methods and prob 

r 00k , ia fre Manheim Type 10" 
for only 


| WILCOX & FOLLETT Co. 
| 1255 So. Wabash Ave., Dept. PS-10, Chicago, Mlinois. 
Please send me the new ‘“‘The Slide Rule and How To 
Regular . free 10” Slide Rule with Magnifying Indicator 
$5.00 value ' I am enclosing check or money order for $2.98 


Slide 1 " Name 
worth si “00 . 
rithm T 

cost from 


Address 


irse worth 8 


< ae tte rh 


Put X here if you order C.0.D 
Money back if not doubly satisfied. Return in 10 days for Full Refund. 


0 | 

romplete hn 1 Occupation 
! 
I 








STUDY AT HOME PARKS AIR’ COLLEGE: 


With A Chartered Educational institution PARKS AIRPORT EAST ST.LOUIS, ILL 
Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, h 
tectural, Steam, Aeronautical, Radio, Structural, Mining, Industrial, 


ch. 
Pallesephe, Mavcstion Puttin Manin. attend hatasroteen, Feocheloas, Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Se ‘ hy sic stry. Geol Politic ) . i i i 
Busi ioay ‘end Commares. Aecuntiog*Viainematinvg. Meeneltes, harieabeare Majoring in AVIATION 


McKiniey- Roosevelt. ‘Incorporated. 4610-BAC Sheridan Road, Chicago 


Accredited by the Illinois Superintendent of Public Instruction. In- 
cluded since 1938 in The Directory of Colleges and Universities, issued 
by the U. 8. Office of Education. U.S. ap pro ved as a Commercia! Ground 
and Flying School and Mechanics’ School. Accredited by and cooperat 
STUDY AT HOME ing with the United States Army Air Corps in giving flight and me 
: | chanical training. Open to high school graduates FOUR courses lead 
Legally trained men win high- to B.S. degrees in Professional Piloting, Aviation Operations, Main- 
Bg og and bigger oa tenance Engineering, Aeronautical Engineering. 
ai. thasates tammetiadiiee mie tae | TWENTY-TWO TRAINING PLANES are used in professional flight 
ever before ig corporations are training which prepares graduates for airline flight operations 
headed by men with legal training. 4 ACULTY of 104 specialists in various fields of aviation 
* More Pres - More Money rollment limited to a total of 300 commercial aviation students. 
We guide you step by step ah train at home ty enrollment of 870 
during spare time. Degree of LL. B. Successful Airpor 25 buildings devoted to school purposes exclusively. Dormi 
n ates in every section of the U. ‘£ yy tories and dining hall at the College 
a text Cetiour valughie Space: Lav Training for derchig” en oy Winter term January 4. Send postcard for new 64-page catalog 
‘Ev pooks FREE. Send for them Ow 
LaSalle Extension University, Dept. 1083-1, Chicago 16 h YEAR Registrar, Dept. PS-10 
A Correspondence Institution t PARKS AIR COLLEGE, East St. Louis, Ill. 


Gay ced ARC WELDING 


Manual anc Ready- Reference Text 


: ‘wi A Daily Guide ‘oday’s War Work. You'll use 
516 Pages; 512 Illustrations | ge Most Complete Concise it constantly to help i improve your weld quality. 
Get this bi ' | and Authoritative Book | speed and efficiency. 

. ry n° Mp a yal on Arc Welding ever Latest Techniques, Methods, Procedures ... 
ah ed full of soun ublished ‘ explained and illustrated. You'll be a top-notch 
advice with detailed P “a operator holding down the big-pay war jobs: 
diagrams and charts. Gg rRee! HOBAR trained in a valuable post-war trade. 

¢ 














Get expert training at One of the World's dargest Beilders of Arc Welders 


The MOGART Trade Schoo! . ain “HOBART BROS. CO., Box P-102, TROY, OHIO 
oe may , } Send_ copies of “Practical Arc Welding” 
aa @ $2.00ea. [) C.O.D. [] Check enclosed. 8 


Send information on [] Welders [] Trade School § 
NAME. a 
ADDRESS . 























AVIATION 
CAREER + - 


Offers You 
A GREAT FUTURE 


Complete Aeronautical Engineering or Master 
Aviation Mechanics training in the heart of the 
Aircraft industry. Graduates obtaining imme- 
diate employment. No flying involved. Avia- 
tion's foremost school. established in 1929. 
Located on Grand Central Air Terminal. 
For full information, address Department PS-10 


<URTISS 5 WRIGHT 
TECHMICAL A INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
GLENDALE (LOS ANGELES) CALIF 


ei 
TOWER CHERLOOKS Avia 


you can Destroy 
Your Enemy Quick! 


BEA ONE- MAN BLITZ ! Strike with 
g! Youdon't need 
ox-like muscle my to use ‘Su per Ju Jitsu, 
most powerfulof alldefenseand attack 
methods. Technique is the deadly 
Secret. Brains count—not size, not 
strength. Almost miraculously efficient. 


. . 
Gain Self-Confidence 
KNOW how YOU can lick brutes 
twice your size with your bare hands 
Only, even when they are ARMED 
With gun, knife, club. Get ready now 
for any emerge ney—prote et your loved. 
ones. Amazing self-study course teac hes “OR 
vendeuble-eule k. Noboring exercises needed. 
Send for Exciting Details—Free! 
Startling Low Price. Satis- 
faction Guaranteed or your 
money back. Mailcoupon now. 
cna — road 
NELSON CO., 500 Sherman Street 
§ O&PT.K.s03, CHicaco, nL. 
Please rosh me free 0 the hard-hitting details aboot 
| Supers Ju Jits obligation on my part. 


| NAME 


t ADDRESS 





20 THs 


ONTHI 


vane” HEAR a World of Sound 


Through This MAICO “ACE” 


Small as a pocket watch, yet enables hard of 
hearing person to carry on normal conversa- 
tion ot 20 feet — to hear even a whisper 
with loud noises cushioned 
FREE! Send name of relative, friend or 
your own name for ao new experience in 
hearing. No obligation. Address Maico 
Co., inc., Dept. 30-K, 2632 Nicollet Ave- 
nue, Minneapolis, Minnesota 


ee ee 
which provides 90% of America's 
precision hearing test equipment 
Choice of ear physicians, hospitals, 
universities, clinics, airlines, U. §$ 
Army and Navy 


MAICO “ACE” 
Transmitter weighs 
only (we ounces 


Regain Perfect Speech, if y you 


STAMMER 


Every stammerer should have the new 128 page book ——— 
mering, Its Cause and Correct 
describes the Bogue Unit Met! 
stammering and stuttering Method successfully used a 
Institute for 41 years "o “— Endorsed by physicians Write 
for full information. No 
Benjamin N. Bogue, Dept. ‘992° Cirele Tower, Indianapolis, Indiana. 








~ THERES 
MONEY 
IN 

RAYE BU RNS will teach you HOW to CREATE ORIGINAL 

CARTOONS at home that you may SELL! « saree cont 94 os 85 
26 jessons ad over 600 illustrations. All for Oni 

Send name and address for free details 
RAYE BURNS SCHOOL, Dept. S, Box 3583, CLEVELAND, oHIO 


hy ARC- WELDER \\ 


pi ay For Light or Heavy Work 
so sowineing necessary use « s 

n fro old auto genera . 

Weuhe an Tie 2 Has 20 different Vee 
heats. Complete plans and BIG catalog ‘ 


_ 
LEJAY MFG. co. , 3323 LeJay Bidg., 





Miancapette 


time. Easy plan. No previous experience 
common school education sufficient 
book let 
*, particulars and requirements 
American School of Photo 
1315 Michigan Ave., Dept. 1367, 


THU Splendid opportunities. Prepare in spare 


needed, 
Send for free 
tography 


Opportunities in Pho- 


ie 


» WINDOW SIGN LETTERS 


For Store Fronts and Office Windows. Anyone 
can put them on. Free Samples. Liberal Offer 
to general agents 
METALLIC LETTER CO., 440 N. Clark St., Chicago 


Y TO WIN! 


IN CARD OR DICE GAMES 


Know when and how to play. Don't be a sucker! 
Amazing secrets help you to be more successful. 
Complete i instructions with hotographs, “How to 
Win with Fair Dice’’ plus “Monte Carlo Secrets’’— 
181 subjects — 100 ways to win— 193 illustrations! 
Original price $5 each. SPECIAL $5 FOR BOTH! Order 
Now! M. 6. EVANS & CO., Dept. 1 7- wc f800 W. Adams St, Chicago 


raphy 
hieage. i. 


Results CoS 


We buatld, stre acthen ns not with singing les- 

Sons—thut by « r ar voca x 
ercises and absolutely ‘guarante comy 
resul ret B FREF 


PERFECT VOICE INSTITUTE, Studio 1367, 64 E. Lake St. Chicago, 111. 
POPULAR SCIENCE 


" ritine ¢t rdvertisers 








DO ore ELECTRICAL WORK 
with Croft's 


Wiring buildings, selecting and in- 
stalling electrical equipment, calcu 
lating circuits, working with motors, 
generators transformers batteries 
etc., handling lighting jobs, distribu 
tion jobs, trouble-shooting repairs 

you can do scores of practical electri 
cal jobs easier. quicker, better, with 
the aid of this detailed reference and 
study guide Covers everything 
from funda.nentals of electricity to 
remedies for electrical equipment 
troubles 10 big sections engineer 
ing principles in simple language 

how to do wiring according to the Code; worked-out 
illustrative problems; hints, cautions, data from ac 

tual practice. Thousands of men used earlier editions 
to improve their skill and earnings. You can too. 


Up-to-date 
5th Edition 
JUST OUT! 


10 DAYS’ FREE TRIAL. Read and examine book 
before purchase. Write name, address, and business 
reference in margin of this ad, and receive book on 
approval——pay for or return it in 16 days. For this 
offer, write Frank 8. —s McGraw-Hill Book 
Co., 330 W. 42nd St., N Cc 


1177 pictures and dia- 
grams. Price only 
___ $5.00 


-STATE COLLEGE 


B. S. Degree in 24 Years 


Distinguished for technical 2%-year courses in 
Civil, Electrical, Mechanical, Chemical, Radio, 
[a Rab aaa ae aee =Acronautical Engineering; Business Adminis 
tration, Accounting, and Secretarial Science 
Special preparatory department for those who lack required high school 
work. Short diploma courses (36 weeks) in Surveying. Drafting. Low 
tuition. Low living costs. Cosmopolitan student body. 59th year. Enter 
January, March, am September. Write for catalog. 5102 College Ave., 
ANGOLA, INDIAN 


ELECTRICAL TECHNICIANS 


URGENTLY NEEDED! 
in Army and Navy — electrical technicians win bet- 
Learn fundamentals of electrical theory 
machine shop. wiring 





In industry 
ter jobs and ratings 
and practice —testing. drafting 


Course be ge = y school year. Dormitory; dining 
Sto ral 50th 
110 Takoma Ave 


33 v RS FrecaIcat SCHOOL YM 


Send for catalog and Vocational Chart 
° Wa hington, o.c 








inane ‘ENGINEERING $25 


ELECTRICAL ENGINEERING. Get good ereep of wide electrical 

Seid. Modern TAL Oy ey te onsy. 

~—, Enc ING. Extra fine course photo-ele 
rains you te be super te man, tube tec 

aa Be either course. 5 pet © pian. Experiment kite feral anes. 

De csuans most ry - student magazin: 

FREE oincocs ENGINEERING SC 931- Lincol 


qos broadcasting, avi- 
ation and police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly. 48 weeks’ engineer- 
ing course equivalent to three years’ college radio work. School 


established 874. All expenses low. Catalog free. 


The | Dodge Institute, 503 Monroe ‘ St. _ Valparaiso, Ind. 


28-lesson course covers dozens of i 
y. Enormous demand 
blueprints. Get a 


pa #1 Or —— for terms sh name 
duo pr ca _oF _TECHNOLOGY, BOX 77, “GREENVILLE. oHn'Io0 
Bg ay vu. Ss. ——— 
°. Wool Blankets (used) $2. 9s 
e (used) $5.95 


mcCtetlan Saddies 
U. S. Ar Pup Tents tused) 3.50 
Aluminuen ™M Pans (used). 35 


Thousands of other bargains in military 
c outdoor & sport goods for hunter, farmer 


We teach — at home. Simple 
dustries ersonal instruction 
ey *, plants fer, men who t 

5 complete 


scout. Send 0c for page catalog re- 
turned with first order. 
N SUPPLY € 


A and 
4784 LESTER ST. 4d AG, e- 





‘™ 


THE PLASTEX Industry meeds manufacturers on small 
acale and for big production of Lamp and Clock Stands 
Art Goods and Novelties in Plastex and Marble imita 
tion. Experience unnecessary ¢ material makes reru 
lar 10c store sellers. Rubber Fangthae furnished for speed 
Small investment brings good returns 
placed. Ambitious 
Our Free book- 


roduction. 
Big chain store orders now being 

en have chance for real prosperity. 
Tet will interest and bene ro 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Ave., New York, N.Y. 


OCTOBER, 1942 


Please mention Porutar ScreNcE 


MoreGOOD JOBS in 


in AIRCRAFT and other War Industries! 


Calis for Draftsmen Are 
increasing! ... Read the 
want-ads for proof of this 
urgent demand. 

This complete drawing outfit, — every 
thing to work with,—including drafting 
table, drawing board, map eies, tee 


ALL SENT TO YOU AT_NO EXTRA 
COST if you are a Chicago Tech Student. 


MAIL COUPON 
BELOW 


The War Production program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and Structural 
Draftsmen. The Draftsman always comes first on any new 
project in manufacturing and industry—peace or wartime. 


The Draftsman—“‘The Key Man’”’ 
in War or Peacetime Industry 


No new machines can be built, no airplanes constructed, 
no bridges or buildings erected, no ships or submarines 
launched until the draftsman has completed his work. 
Real immediate opportunities exist in Drafting—the pro- 
fession upon which all construction is vitally dependent. 
Drafting is clean, interesting, well paid work. Steady em- 
ployment. Investigate today what Drafting offers you! 
Help your country in a vital War production job on the 
important Home Front—and help yourself to a well paid 
job in Drafting. 


. 
Learn in Spare Time,—at Home! 
(or at the College in Chicago) 
our easy step-by-step lessons, (and the tools we 
furnish), you can learn in your spare time at home. New 
short courses at new low prices. Convenient terms. To 
prove to you how easy it is to learn Drafting by the 
Chicago Tech Method we'll send you a Trial Lesson 
FREE. No charge for this lesson either now or later. 
Send a post card or the 
coupon now for 


Cree 


TRIAL LESSON 
Send Coupon 


CHICAGO TECHNICAL COLLEG 


N-218 Tech. Bidg., 2000 S. Michigan Ave., Chicago, Ill. 
Please send me FREE Trial Lesson in DRAFTING show- 


ing how to learn at home by C. T. C. plan for good job in 
aircraft and other war industries. No obligation of course 


With 


Name 
Address 
City 





Occupation 
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‘It is the BEST 


Handy-Sizec! Dictionary!” 


A‘ TUAL wee t s that WEB- 
STER COLLEGIATE efines 
¢ ‘ ed wor 


IS the BEST l 
tr 1 


t or t from put 
Mail coupon for FREE Quiz 
and Picture Game. G. & C. Merriam 
143 «C«&#FF ral t 
Si field, Massa ett 


& C. Merriam Co., 163 Federal St!, Springfield, Mass. 
FREE QO Pr ‘ also 


\\ ‘ 








Be Your Own 
MUSIC Teacher 


w ae erful impr ved method 


LEARN AT HOME by un learn it 


lessor . ae ? thee e exercis Each 
the te ally ns ad new ““ple t wr list. Y 
Fead real note o—no ‘‘numbers’’ or trick music 

that . 00.0 t nt re band and 


orche s LEADERS 


Simple 
Yor 


of 


“Met how rough 





Be Popular 
Everything is in print and pictures _ First Pick Your Course 
y are 1 what t te TI 4 i Piano Flue 
» 1 . e : oe Violin Guitar 
may € € ne e nt ' Organ 
of t 4 Cornet 
Trombone Ukulete 
Piccolo Marp 
‘Cetlo 
Hawalian Stee! Guitar 
Trumpet 
Piano Accordion 
Plain Accordion 
Drums and Traps 


U. S. SCHOOL OF MUSIC 








810 Brunswick Bidg.. New York City, N. Y. 





I LAR SCIEN M 


29 
Je 


Send for my Course on how to develop 


STRONG stouiders 


Shoulders 
Now only 50c coin or 60ce U. S. Stamps 


Contains 20 pages of illustrations show 
ing and fully describing exercises that 
will quickly develop and 
make you gain strength in 
your Shoulders, Arms, Wrists, 
Hands and Fingers. This is 
really a valuable course of 
exercises without apparatus. 


Individual 
Culture Studio, 


ANTHONY BARKER 


1235-6th Ave.-Studio 14 (Established 1896) New York City 





ONLY 


90° 


instruction at my Phusical 


for Health and Strength 














HAVE FUN SHOWING 
MOVIES AT HOME 


Mickey Mouse, Donald Duck, Oswald, 
Three Monkeys, Bosko cartoons ; West 
err Aviation, Dramas, Comedies. 8 
& 16MM Use your dealer Film 
Rental library. 
SEND FOR CATALOG. 
STATE SIZE YOUR PROJECTOR. 
HotLywooo FILM ENTERPRISES, Inc 
mset Bivd. ilywood, &. 


& & 
* POCKET TOOL - 


Handy, useful, something you need 

many times during the day. Regard- 

less of where you work—in the fac- 
home—on the farm—this patented “‘Lucky 7” 
orth its as cost many times over. Made 
of case-hardened steel—',” thick—i” wide and 3'2” long. Screw 
driver, rule, square, wrench, ~~ splicer, tack *pulier, bottle 
opener, friction top can opener, wire insulation stripper and other 
uses. Send only 25¢ in coins at once—and get yours, postpaid, 
while they last. Satisfaction auaranteed or your money back. 
YATES MFG. CO., 1131 ASHLAND ST., WILMETTE, ILL. 





tory—around the 
pocket tool will be w 





THOUSANDS LOW AS 
OF BARGAINS ¢ 


ard for free Little Blue Book catalogue 
Thousands of bargains. HALDEMAN-JULIUS CO., 
Desk M-985, GIRARD, _MANSAS. 


New Thrills for Model 
Railroaders! 


Hundreds of new ideas that 
will save you money and make 
model railroading more fun 
than ever! Shows how to lay 
your own track, how to make 
automatic signal systems, cul- 
verts, roundhouses, tunnels, 
switches and other modern railroad equipment. 

It’s easy to follow the clear, simple instruc- 
tions and diagrams in this new book. Shows how 
to make freight cars, baggage cars, pullmans and 
day coaches. In addition, there’s complete instruc- 
tions and blueprints for building a Pennsylvania 
R. R. type locomotive. 

SEND NO MONEY NOW 

Just write for your copy of MODEL RAIL- 
WAYS today, and pay the postman only $2.00 
plus a few cents postage on delivery. If you pre- 
fer to remit now we pay postage. Money back if 
not satisfied. Address 

POPULAR SCIENCE MONTHLY—Dept. 102 
353 Fourth Avenue e New York, N. Y. 


POPULAR 


Send post 








SCIENCE 





“LANGUAGE IS A WEAPON’ 


® @ ® Forge ahead, win special assignments, In 
global war and the ultimate — through 
ability to speak a foreign language. 

quickly, easily, correctly 


by LINGUAPHONE a FOmMATION 


The world-famous Linguaphone EAR-EYE 
Conversational Method brings voices of native AUDELS SHEET METAL WORKERS 
teachers INTO YOUR OWN HOME. No Eng- HANDY BOOK 
a You learn the new language 
“ Home-Study Courses in 29 Languages: 4 Contains Important Inside Informa- 
RUSSIAN JAPANESE SPANISH , oon, Essential & Accurate Facts & 
PORTUGUESE CHINESE NORWEGIAN ; ures. Easy to Understand, Practi- 
and 23 others Tress Metal Layout Work. Clearly 
Send for FREE book ly Written in Everyday Language. 
LINGUAPHONE INSTITUTE 41 ScCTIONS COVERING: 
een Stine, How Voto Stree 760 Aircraft Sheet Metal Work—Pattern 
. Cutting—Sheet Metal Work Layout 
—Development of Air Conditioning 
Ducts—Sheet Metal Machines— 
Welding Sheet Metal—Boiler Plate 
Work— Practical Drawing—How to 





Get into Plastics! Your big opportunity. Enter a New 


pee — is thrilling, profitable, uncrowded. 2 2 Read Plans—Geometrical Problems 

by ! Fir lastics School he East with complet “4 M 

Study ont Sch empece. Cele Dept p Today! Statrage. =: $ ensuration. 

BOSTON TECHNICAL INSTITUTE ‘ 388 PAGES — FULLY ILLUSTRATED 
} ) A Handy Shop Companion that Answers 

1 your Questions. Ready n~K" Index. If you 


— ’ have Layout Problems, YY this information 
nt head bei dada POST for yourself. Ask to See it on 7 Days’ Exam- 
PAI 


$5000% PER YEAR!) states seacseneens 


That is what a good draftsman can earn. Men and 
women can learn this respected, money-making profes- 
sion quickly, by mail. Instruction by successful, prac- 
tical, draftsmen. No mathematics necessary. Write 
TODAY for details—-No obligation. 

ENGINEERING ASSOCIATES SCHOOL OF DRAFTING 
1007 East Grand Bivd., Detroit, Michigan 


We can buy it for you 
IN THAT DISTANT CITY 


through Western Union Shopping Service. You describe 
it.... we will buy it and see that it is shipped to you 
promptly. Ask for details at any Western Union office. 














a - a | 
8 Mile Range-Wide Vision 


BINOCULARS °475 | 


15 Days — TRIAL 
Postpaid or C. O. D. 


Comes complete with case and straps. Well ground 
pe ful lens. Easily focused for all distance 
and eye widths. Latest features. Ideal all-weather binoculars. “Guar an peed. 
If not satisfied after 15 days trial, money refunded. AGENTS WAN ° 


udels Ni 
Vogue Binocular Co., 7759 S. Halsted, Dept. 744, Chicago ' Bietionary Saeee in a 


wef, Electro Name Etcher fe | ee Sheena 


Protect valuable tools from thieves and | big ves every word 
7RNS . you Deed to know. 


ol borrowers! Electro Etcher Bt 





our name, any design, permanently on understand 
tools, instruments, any rm cr pencil, SEND 7] instructions you receive. 
NO MONEY! Rush order today. Pay post- —> Alphabetically cally arranged—Durably bound, A Very Useful Book. 
amen, coy 1-4 pigs Dow Cues sete l L $4 COMPLETE + PAY ONLY $1 A MONTH <— 
it lined: hegre ame etches. Ss Tog thie aunistance for yourself simply fila and mat! 


RUDE, Fubiahers, 39. Sort 251d Sew: York 
Materials to build famous WITTE Log Foie ct wit $i me unt $4 


: Saws and Engines are now needed for 
war equipment. America’s victory pro- 
*% WITTE has gram has first call at the large WITTE 
been serving factory. After victory these money- 
America £ 72 makers will again be available. They're 
america s05 ¢ worth waiting for 
years. WITTE ENGINE WORKS 
Kansas City, Missouri 


Tha LOC SAWS lea se oP when writing to advertisers 
and ENGINES : 





Basic 
“principles 


Radio is more important of all radio 
NOW than ever. Thou- OPERATION 
sands will be needed in avi- QP 7iy are)" 


ation, army, navy, and com- 

mercial work. Our latest course 

gives you basic instruction in radio operation 
and reception. Airway Weather Service, Aero- 
nautic Radio, Servicing, Frequency Modulation 
are all covered. 


Complete HOME TRAINING 
in spare. time °: = = +t spare 


Fit y 
Af ~~ par me rst 
this at auieker I » al 
about our f i for t t s FREE, 
American School, Dept. R645, Drexel at 58th St, Chicago 


SEND FOR THIS BULLETIN FREE (3 / 


—— ) Cahesl, Dept. R746, Drexel Ave. at 58th St, Chicago, til. 

Ge en Send me FREE bulletin covering special tra ng in 
eubies ts che t ny No obligation on my part 
ODrafting pad Design Diesel Engineering 

For Men and Women High School Course 

OAccounting and Auditing Liberal Arts 
OArchitecture and Building Mechanical Engincering 
DAutomotive Engineering Radio 
DAviation Plastics 
Oklectrical Engineering Retail Merchandising 


ing place Help to w 


Now Plates CHROMIUM! 


ALSO GOLD, SILVER, NICKEL, COPPER, ETC. 
War Increases Demand— You Profit! 
New, patented invention makes possible 
big pk — AT HOME, ents on auto- 
parte—worn articles in homes, stores, hotels, 
restaurants, etc.,with durable, sparkling, new 
coat of metal—with stroke of brush. Easy, 
simple, quick. Genuine Gold, Silver, Nickel, 
Cadmium, ete. Everythi ‘furnished. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
fess. Small investment starts you in business. 
Ste: ay, repeat. Machine can pay for itself in 
week. Send TODAY fos. es ay 
i and iilustrated BOOKLET how you c 
{LEP life income from a business of YOU R OWN 
ws # °. t upon satisfied customers. Act at once! 
WARNER ELECTRIC COMPANY 
215 W. Obie St., Chicago, tl1., Dept. 223 


WARNER ELECTRIC CO., 215 W. Ohie St., Chicage, M., Dept. 223 


| Gentlemen: Send me Free Sample and Illustrated Booklet. 
] Name 


Addre 


381 a, 


REGULAR price * 30° 


Just think how 
much fun it would 
be to have your 
own enlarger, tele- 
photo lens, reflectors, 
copying stand — and 
all the other equip- 
ment you need to 
turn out pictures 
that are really professional! 


Now you can have all this apparatus! This big 
new book shows you how to make it yourself—at a 
mere fraction of its usual cost! Prepared by POP- 
ULAR SCIENCES staff of experts, “How To Make 
Your Own Photographic Equipment” makes every 
accessory so easy to build that you'll have all the 
equipment you ever wanted in no time at all! Hun- 
dreds of illustrations, working drawings and dia- 
grams simplify everything! 


YOU SAVE $1.02! 


The regular price of this remarkable book is $3.00. 
But to introduce it quickly to a large number of 
POPULAR SCIENCE readers, we have temporarily 
reduced the price to only $1.98! You save 33'4%! 
Just one of the 381 money-saving ideas in this vol- 
ume can save you many times this low price! 


SEND NO MONEY NOW! 


Just mail the coupon below and pay the postman 
only $1.98, plus a few cents postage, on delivery. 
If, after 10 days’ examination, you are not more 
than satisfied, simply return the book and we'll 
gladly refund every cent vou paid! 


MAIL COUPON TODAY ! 


POPULAR SCIENCE—Dept. 102 ! 
353 Fourth Avenue, New York, N. Y. | 
Send me HOW TO MAKE YOUR OWN PHorTo. | 
GRAPHIC EQUIPMENT. I will pay postman $1.98 | 

| plus postage. If dissatisfied I may return book for 
| full refund. | 
| NAME 
; ADDRESS | 
| cITy STATE | 
( 1 you prefer te remit cow, we pay postage. Some refund guarentee ) | 
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te 
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\y) JOB’S IMPORTANT! 
IS YOURS??2?"’ 


PREPARE in AVIATION’S 
MOST VITAL BRANCH 


AIRCRAFT 
x INSTRUMENTS « 


HOME STUDY—LEARN BY DOING! 
Practical, complete ‘raining on actual instruments fur- 
* mished by the school—qualifies you for well paying peosi- * 
tiens with manufactarers, airlines and instrument service 
and repair stations. Sead for CATALOG today... 


EASTERN AIRCRAFT INSTRUMENT SCHOOL 


“Largest in the East” 
DEPT. M 


116 MEWARK AVENUE JERSEY CITY, W. J. 
LOANS 08 OStniine” 
TRAINENG 
Trained men and women are earning big wages in 
war industries. Thousands of new workers needed 
every month. Many schools can train you nights 
for big pay job. Choose your own school. We lend \ ‘7 
J 











up Me $300 to pay for course. Repay in small, 

monthly instalments. Send for FREE booklet. =. 

Tells how to get a loan—quickly. privately—to eS. 
pay for defense training. No red tape. Write to- 

day. Send no mone 

Household Pinence. Dept. DFS, 919 N. Michigan Ave., Moca on 


LEARN SHOP MATHEMATICS 


inspector, tool maker, ete, should take this quick 
course types of s Quickly taught at home 
by mail. Low price This Mathematics Course free if you decide to 
take advanced studies for key war position. Write for complete facts 


OHIO INSTITUTE OF TECHNOLOGY, Box 78, Greenville, Ohio 


395) 
Puts THs OTTA AWA to work for you. 


KE MONEY! Wood is valuable 
oes es more than 10 men. 





Every mac nentet, 
ov 1 








Boo! 
TTAWA MFG. Co. 
_ 2501 Wood St., Ottawa, . Kans. 


BECOME A 


DENTAL REPAIR SPECIALIST 
STUDY AT HOME 


MEN and WOMEN—MAKE BIG MONEY 
Dental Repair Specialists are in demand. 
SIMPLE, AND EASILY SELF-TAUGHT 
& NO HIGH SCHOOL EDUCATION NECESSARY .f 
COMPLETE COURSE 
THOROUGHLY ILLUSTRATED ONLY $10 
HOME STUDY INSTITUTE, 236 W. 55th | St., (Dept. K-109), N.Y. C. 


4000 BARGAINS IN 


FREE wnoresaie CATALOG 


Shows money makers for dealers, agents and salesmen. Ar- 
ticles desirable for the home, office, factory or store are dis- 
played, for your selection. Satisfaction guaranteed or your 
money back. Get your copy, now, as supply is limited. 


Spors Co., 8-42 _ __‘ 8-42 Bartlett, Le e Center, Minn. 


RHEUMATISM 


ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy, modern, 
non-surgical treatment method. This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today. No obligation. 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 
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LOOK. 


AN INVENTOR =, 
FUTURE 


IS THE TIME INVENTORS 
SHOULD PREPARE TO CASH IN, 


Many times IN THE PAST, big manufacturers have 
hesitated to buy a worthwhile patent because it 
might mean re-tooling and a new set-up of their 
entire plants. TODAY, those same manufacturers have 
manned their expensive dies, their intricate machines to con- 
vert to war work. TOMORROW, they'll be receptive as never 
before to devices which will save them time, save them money 
and save them labor. Far-sighted inventors are right now 
preparing for a vast patent-buying era by having their patent 
applications prepared and prose- 
cuted NOW. These times offer an 
absolutely unique ee for 


FREE BOOKS = you MEN witu IDEAs 
Pisinly yemten books 44 YEARS’ EXPERIENCE 
ll , step b 
Sep, how Yo. safecuard HELPING MEN LIKE YOU! 
your invention, how to No matter how good your invention may 
sell it. With books we , its commercial value depends upon 


also send important » careful preparation of the patent 


“E nce » »> covering it. This strong firm of Regis 
— nce of Invention tered Patent Attorneys has helped and 
nein wisely advised individual inventors for 
alm st half a century. WE CAN HEL? 
Yot 


SEND a NOW! 


FE victor AW 
VICTOR J. EVANS & CO. 
Registered Patent Attorneys 

640-L Merlin Building, 


Washington, 0. C. 
**Evidence of Invention’’ form 
tion 


Send today for 


Please rush books and 
without or obliga 


Name 


Address - 


City and State 








BECOME AN 


AIRCRAFT DRAFTSMAN 


ME STUDY 
A lifetime of fascinating, well 
paid work. A real future and 
an opportunity to apply your 
own inventiveness and talents 
in the essential field of aviation 
Ryan will train you through 
simple, thorough, practical 
home study courses prepared 
by active leaders of the avia- 
tion industry. 
Here is the field you want to 
enter Here is the way for you 
to prepare successfully at home. 
Mail this ad now for full infor- 
mation and costs. 


RYAN AERONAUTICAL INSTITUTE 
4110 LINDBERGH FIELD * SAN DIEGO, CALIF 


THROUGH HO 
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How to make a good 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE —the all-inclusive book by M. G. Kains, world’s 
leading small farm expert—shows you how to select, how 
easily to run your farm successfully. 
This book tells what kind of farm to rent or buy; how to 
finance it; what and how to plant; choice and care 
poultry, bees, 

of fruit and 


choose it ; 
of livestock, 

etc.; essentials 
vegetable growing; fertilizers; 
irrigation; spraying; cultiva- 
tion; harvesting ; storage; sale 
of products and by-products. 
Every page packed with proved 
ways to make the small farm 
self-supporting—even profita- 

ble. Abundantly illustrated 

with ‘workable Blantesna 

diagrams. Over 400 pages. 

Plan now to get 
away from city wor- 
ries, war shortages, 
high rents, infla- 
tion. Use this book 
as your guide. If 
Gor satisfied, return 
for full refund 


$950 FREE 





om 
GREENBERG: PUBLISHER so 
402 Madison Ave., New York, N.Y, & 
Send me FIVE ACRES AND IN- 8 
DEPENDENCE @t $2.50 postpaid. a 
If not satisfied, I may return it 
within 7 days for full refun 

Payment enciosed (— Send ¢C. 0.0. s 


NAME 
ADORESS 
city & STATE 





strictest confi- 

dence on all 

your patent 

PERSONAL SERVICE omnis 

me s model or 

drawing, or 

sketch and description of your invention, and $5.00. I will make « 

search and report promptly as to its patentability and send you « 

copy of my 72-page booklet. Or, if you prefer to read my booklet 
Grst, write today for FREB copy. Registered Patent Attorney. 


LF. Randolph, 340-D Columbian Bidg., Washington, D.C. 


INVENTORS 
PATENT YOUR IDEAS 


>END FOR FREE BOOK ==> 
HOW TO OBTAIN A PATENT 


by a Former Member of the Exam- 
rps (1922- > of Ly U. 8. Patent 
t 


PATENTS 


te get th This 
illustrated book contains valuable information you 
ha It tells » = how to obtain a patent on 


wan Couren TODAY ter FREE PATENT BOOK sed RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U S PATENT OFFICE 
oolworth Bidg., 35th F seen, Sous. 02C, New York City 
MILLER BUILDING, Dept. 102C, WASHINGTON, D.C. 


ase send me your Free te Obtein « Patent,’ 
**Record of invention’’ 





BADDRESS 


ERNIE ERENT 


36 Please mention Pe 
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RADIO-SO 
, ELECTRON 
PARTS-SUP 


The BIG book of BIG values! Standard 

radio , test ouaigmons. thousands of 

parts for Radio lectrical and Elec- 

tronic a. 1 Nation wide service 

with Teletype connections for speed 

and dependability. Engineers, laboratory 
workers, experimenters and industrial plants 
look to Lafayette for everything in radio. Write 
for catalog PS10 today 


RADIO CORP. 


901 W.JACKSON, CHICAGO 
265 PEACHTREE ST. ATLANTA 














Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Mount apie. sours, rerrnine tewzee 
Save ave | fone “Muse tin ree PROFITS. 
_ INVESTIGATE NO 


FREE BOOK \*" 300 ice 

e pic . 
NOW absolutely FREE. writ 5 DAY. 
Send Postal TODAY for FREE BOOK. State AGE. 
N. W. SCHOSL OF TANBERMY, Dept. 3397, Omaha, Neb. 


INVENTIONS 
WANTED ia0ne tre 


ideasare 
urgently needed to meet the rapidly changing 
conditions of warfare and commerce. If you 
have a useful invention fer sale it can now 
be safely marketed without patenting ex- 
pense! Write for complete details, today. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building, Washington, D. 


TENTS /\ 


AND TRADE MARKS |= 
€.A.SNOW é CO. 


Registered Patent Attorneys Since 
Write for Free Book and “Certification of Invention” form 
427 SNOW BUILDING, WASHINGTON, D.C. me 


Help Kidneys | 
lf Back Aches 


Do you feel older than you are or suffer from es 

Up Nights, Backache, Nervousness, Leg Pains, Dizzine —4 
Swollen Ankles, Rheumatic Pains, Burning, scanty or 
frequent passages? If so, remember that your Kidneys are 
vital to your health and that these symptoms may be due 
to non-organic and non-systemic Kidney and Bladder trou- 
bles—in such cases Cystex (a physician's prescription) 
isually gives prompt and joyous relief by helping the 
Kidneys flush out poisonous excess Acids and wastes. You 
have everything to gain and nothing to lose in trying 
Cystex, An te clad guarantee assures a refund of your 

money on return of empty package 


unless fully satisfied. Don’t delay. 
Get Cystex (Siss-tex) from your 
rstex fideens druggist today. Only 35c. 
POPULAR SCIENCE 
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ARREST HIM, OFFICER! 


VLL HAVE COMPLETE Facts ON THE OTHER 
ELLOW TONIGHT! 


Secret Service Operator No. 38 is on 
the job FOLLOW HIM through 
all the excitement of his chase after 
the counterfeit gang. Write NOW for 


F R bt Confidential 


Reports 
No. 38 Made to His Chief! 


It may open your eyes o the great 
opportunity for YOU as a well paid 
Finger Print Expert. The kind of 
work you'd like. Excitement! Travel 
Thrills! A REGULAR MONTHLY 
salary REWARD MONEY Grad 
uates of this school HEAD 43% of 
all Identification ae gy in U. 8S.! Write for Free Reports, Finger 
Print Book, low prices, Easy Terms Offer 

Literature will be — only to persons stating their age 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept.1367 Chicago, Illinois 


LIT ATIMTA 


MORE DRAFTSMEN NEEDED on planes, motors, equip- 

ment. Big pay. Special Artatton Drafting course trains 

you QUICKLY at home in spare time. FREE Bulletin. 

No obligation. Address 

American School, Dept. A746, Drexel at “a Chicago 
FORGE AHEAD — 

The Mind Stimulator is a proved system of Rapid Mind Train- 


ing, Creating Thinking, Vocational Self Discovery, Personality 
Development and Self Advancement. Free Mind Power test and 


literature. 
Self Ad i i 99A Fern St., Philadeiphia, Pa. 
STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instruction 
over 106.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’ 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 22-S, 8 East Huron St., Chicago, III. 

















piastio’ 


Plastics Industries Technical Institute 
1220-B Chom ot 626-0 LeSette- Weeter 


wiw yore cr CmiC ao. MLINors sos amenues Casi ‘ 











Finest quality. Over 300 artistic designs. 
Write for our attractive free catalog and select 
a beautiful pin or ring for your class or club. 


Dept. O, METAL ARTS CO., Inc., Rochester, N.Y. 


BecomeaDoctor of METAPHYSICS 


Win the degree of Ms.D. Teach the secret of contentment, happiness. 

Solve mental worries Experience the coveretien of truth. Chartered 
liege Individual help. Write for FREE book. COLLEGE OF 

UNIVERSAL. TRUTH, 20A E. Jackson Bivd., Chicago. 





A profession offering oppor Most 
modern and cometots course embracing every branch from 
Plate to Por nin Work, which prepares you te work 
Dentists or start your own business. In dividual a 
practical training in day x night school. No books— 
classes. Catalog upon requ 
SSF han Lass oe Se “MECHANICAL DENTISTRY 
-« Broad $ Phi ladeiphia, Pa. 


actri (ll Finance 
Your Tuition 

Learn by Doing, in 12 weeks, in big 

of Coyne—WNet home study or cor- 

pa ence. Earn while learning. Free em- 

ployment service after graduation. Write forde- 








tails of my Pay after Graduation Plan and Free book. 
a, bn ay ry SCHOOL, Dept. 72-53 
Paulina Street Chicago, tilinois 
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AUDELS NEW 


MACHINISTS 


HANDYBOOK 
NOW READY! 


covery Tool- 

=a maker, Machine Operator, 
htsman, M Worker, 
Mechanic or Student. Covers 
Shop Practice in All 8. 


to Operate and Set 

Lathes, Screw and Milli 

Seskinnk Shapers, erie. 
 aaeman and All MachineT 


go out Lug 1—Modern fe inline 
Shop Practice. 2—Blue Print 
Reading and How to Draw. 3— 


COMPLETE + PAY ONLY $1 MO. 


eR SoS de AUPE 


Address 
oO 











Ref. 








This 
A LOING =: Wor! 


NE 
ee ) GUIDE 
Contains Important samy 


WELDING METHOOS 
WELDERS 
ELECTRIC 


fYE PROTECTION 


Every Welder Should Own This New, Useful Book containing clear, 
concise, practical information, pointers and facts relating to modern 
practice in all Branches. Easy to read and understand—over 400 
pages Fully Illustrated —flexible cover — pocket size—a Ready Ref- 
erence that Answers Your Questions accurately— Money Back if 
not O.K. To get this assistance for yourself, order copy today 


THEO. yr Publishers, 49 W. 23rd St., New York 
Please AUDELS WELDERS GUIDE (Price $1). oe CDs 1 will remit 
Ht pny Ly — A otherwise | will return the, boc 


writing 





FRENCH. GERMAN. OR ITALIAN 


THIS EASY WAY 


“Learn by Hag Ah -, to Sing” to Cortina records, the 
NATURAL way—quickly, easily, cheaply. 
al 


Sent on 5 Days Approv 


Most fascinating, most satisfactory method 
ever known for learning or perfecting yourself 
in a foreign language. Investigate! 


Booklet FREE 


“The Cortinaphone Short-Cut" ——— just aot eee 
you want to know. Interesting. Get t 


Write Today--NOW 


=-——_——e— eer ia el 
CORTINA ACADEMY (Language Specialists for 60 Yrs.) 
Suite 1210, 105 W. 40th St., New York City 

send me—without obligation—your 
Il an interested in (mark) 


French Malian German 





Please 
free booklet 


Spanish 





Industry is clamoring for | 
more draftsmen for the 


job can’t start until plans are 
drawn. Buildings, airplanes, machines, 
guns, tanks, bridges. all start on the draft 
so it's no wonder that every good draftsman 
f ob. Yes, more draftsmen are needed NOW. The 
is « od and the opportunities for advancement great. 


Learn at Home in Spare Time 


now to Ly irn spare hours into money. Be a draftsman, 
k tween a mechanic and an engineer 

rful opportunities for promotion that exist 
1ce Or artistic talent is needed. You don't 
ur present job while learning. Usespare time. 


now 
have to leave y 
American School, Dept. 00746, Drexel Ave. at 58th Street, Chicago, il. 
Gentlemen: Send me F REE information covering special train- 
ow © obligation on my part 
“Oo Electrical Engineering 
Diesel Engineering 
) High School Course 


ing ts checked be 


C) Drafting and Design 
for men and women 
C) Accounting and Auditing . 
Architecture and Building (_) Plastics 
) Automotive Engineering _) Mechanical Engineering 
) Business Management Radio 
C) Aviation “) Retail Merchandising 


ntion Porutar Science MONTHLY when 


AVIATION 
LINCOLN 


Opportunities of a lifetime are 

open now to men trained at 

this LINCOLN GOVERN- 

MENT APPROVED 

SCHOOL of Aviation. Our 

att Graduates ta:ing immediate 

employmentin War Industries, with 

Airlines and at Airports at salaries up to 

oS. $3600 a yr. to start. Lincoln Training also a big 

advantage to men seeking to qualify for Army and 

Navy Air Service. You can train at this Lincoln School for posi- 

tions as Commercial Pilot, Flight Instructor, Aeronautical En- 

gineer, Government | Licensed Airplane & Engine Mechanic, 

Airplane ic, Airplane Draftsman. We train 

you and assist our Graduates in locating positions. WRITE 
TODAY for complete information. 


LINCOLN AERONAUTICAL INSTITUTE 
6410 Aircraft Bidg., Lincoin, Nebraska 


FREE! FAMOUS 
BLUE BOOK CATALOG 


\— DICE « CARDS 
Perfect Dice, Magic Dice, 

Aa, Magic Cards—READ THE 
BACKS—Inks, Daubs, 
Poker Chips, Gaming 
Layouts, Dice Boxes, 
Counter Gonet Punch- 
boards. TE FOR 
CAT ALOG. TODA Y. 


K. C. CARD CO. 
1222 W. Washington Bivd., Chicago, til. 


How to Improve 
Your Woodworking! 


Here is a new manual written 

especially for the man who 

likes to make things in his own 

workshop! Tells you how to 

make shoulder cuts, taper cuts, 

convex and concave cuts, how 
to bore and mortise by machine, how to apply fillers, 
stains, finishes—everything you need to know to turn 
out articles that are really professional! Complete with 
working diagrams and step by step instructions, in- 
cluding 236 valuable illustrations! 192 pages. Attrac- 
tive cloth binding. 

SEND NO MONEY NOW! 

Just mail coupon below for your copy of WOODWORK- 
ER'S TURNING AND JOINING MANUAL. Pay postman 
$1.00 plus few extra cents postage on delivery. If you prefer 
to remit now, we pay postage. Money back if not satisfied. 
| pesuter Science, Dept. 102A 1 

353 Fourth Avenue, New York, N. Y. 

Please send me your new WOODWORKER'S TURNING AND | 

JOINING MANUAL. I will pay postman only $1.00, plus few 


cents postage on delivery. I understand that I may return the 
book within 10 days for full refund if not completely satisfied. 








Name 
Address 


City 


State 
Orders from outside the U.S. must be ac ' ed by cash 


to advertisers. POPULAR SCIENCE 


writing 





v TO R S INDUSTRY NEEDS 
YOUR IDEAS NOW! 
i TWO REASONS: Bh tor peat oor alr aol pane 
Right now, manufacturers are gy gp oe oe oe Oe ee ee ee 


seeking products their expand- 5 McMORROW & BERMAN 


ed facilities can handle; factories Registered Patent Attorneys Before U.S. Patent Office 
must have products to take up the B 2t ne your NEW FREE Book and specially pre- 
slack after war orders stop. Your 9) Piin$ init vnis request does not obligare me. 
chance comes with patent protection now — delay may en- 
danger your chance. Get our NEW FREE Inventor's Book 
today and valuable “‘Invention Record"’ form. This request i Street.. 


does not obligate you. Act now. Write today. City 
MS GS Me WRITE OF PRINT MAME CLEARLY OD oo 








NEW ELECTRIC 





s Into 
_ Socket 


Ama: > oP HANDI. 
WELD leetrie gre rr . 
sperees f LS rom 110 volt, A.C 


prised “rene 9 tremendous hea 
| of metal. Not a s toy welder that os 
. but actuall ard coated Yodo 


a ou! the 
HANDIW ELD around your home, garage, 


work shop. Also by garages, factories, re- | 
lambera, etc. Order HANDIWELD now.” Hundreds War /’ Franklin Institute 


'm™ 5 
ca = ; 
NDIWELD an. 0 job, operate | 
from | soc aetardily built of nest 
materials to last years Fully guaranteed 
Ce gee 1260 to $2100 YEAR 
-You thousand uses for \ 


yrostsccccccr 


lumbers, et 
Send no money. W rush . CS 
plete with rods and oagics, postman Dept. P249 
only $2. 95 plus few ¢ make pate tage. ena Service jobs being ao Rethoeter N. ¥ 
bd tor fel be fefunded iotatt'y “Rah pour order noe filled at bi hg 
money or w refunded instantly ‘our order now. 
money peld for tt m1 TS INC., Dept. L-205 incinnati, 0. ! e at ig pay. /“ Gentlemen: Rush to me, 
32 Page Civil Service ~” a" FREE of charge, mt of 
; Ss . S. Government big pay 
_ _- ri- . 
Book — FREE — Experi s jobs. Send FREE 382-page 
ence usually not book describing bo vaca- 
a P needed. 7 tions, hours, work, etc. Tell me 
armed forces. A million technically trained f how to qualify for one of these 
-d-- Electro-Technicians, Aviation Me- ‘ Mail Coupon 7 jobs. 
S. Aircraft and Arc Welders, Draftsmen, , Today— a 
Men. Prepare now for bigger and better job SURE 
opportunitie in vital ndustries. Ez while you - 
learn Write’ for FREE illustrated book on ‘Short 
Wartime Courses. Mention course desired. 
MILWAUKEE SCHOOL OF ENGINEERING 
PS-1042 N. Broadway & E. State, Milwaukee, Wis. 
‘ 








Oe PAE a a I 








Up-to-the-minute LATHE MANUAL—Just Out 


’ This manual will enable you to understand 

Profitby 32 Years of Experience the modern metal-cutting lathe, its parts 

m and Women—learn quickly at world’s largest and their functions . . to teach the 

. Pull time experts coach you IN- proper care of a lathe... to explain the 

} LLY pn quality, now for, this feecinating well- grinding of cutters; modern lathe tools 

aid fie cash in on big part photography ays in war > » wt “ 
time industry. Resident or home study. Free booklet. gh AF ge dpe A. 
NEW YORK INSTITUTE OF PHOTOGRAPHY the basic lathe oper- 


10 West 33 St. (Dept. 5) New York, N. Y. ations. This manual 
mm is exceptionally com- 


plete in its tool grind- 


ai PR INTSaNnD ILLUSTRATES ing charts. Only 


PENNY POSTCARDS 


Thousands of CARDMASTERS now in use prove . 
you can sell goods and services with simple mes- ee | 
ages on penny postcards. Uncle Sam sup- . | SHELDON 
plies paper and transportation. You do the MACHINE 
printing. Low in cost—fast, too. Your idea 

of today delivered to prospects tomorrow. Not 

a toy but an ad-printin ~ J machine built to last 

many years. Guaranteed. Sold direct from fac- 

tory. Costs only few dollars. Write for FREE 

book of profit-making 48 RA for VERS business! % y $a ‘ 
CARDMASTER Please mention PopuLaR SCIENCE when writing to advertisers. 





CO., 4548 RA WOOD AVE., CHICAGO 





POPULAR SCIENCE , 
44 Gssipted. 
OPPORTUN ITIES 


Classified Ads only 35c¢ per word per insertion, payable in advance. 
Minimum ad 10 words. To be included in November issue copy should be 
in our office by September 8th. November issue on sale October 1. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 
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ADVERTISING 
paching 1,000,000 ‘ 
ted States $14.00 

r ing t 

“ Agen- 

DIRECT Mail le 
writte I t 


>, cam paigt 
duct 


149 nn -_—— 
ing 


ADVERTISE 24 words 
$6 A reau 


0. Li Free 
4515-P Cot tage Grove 
AGENTS WANTED 

MAKE E 

Christn 
21s 
Sell 
reta:! 

nen 
with 
prin 





Nort 

CHRIS TMAS © 
Order ga 

folg@ers with 1 
igns. Amer 

mas fold 

sample 

Fult 


QUICK < 
other 
ame 0 I 


HRISTMAS Card Ss 

comple‘e line. New 
mas C 

Assort 





EVERYBODY'S DOING IT! 


LAR 











super-value 
with name 


EXTRA Money Quick! Sel 
Personal Christmas Cards. 50 
l Finest 2l-card assortm ent, $1. You 
ake 50c. Complete |! Samples on ap- 
Waltham Art Publis hers. 160 N 
Dept. 629, Boston. Mass 
tmas Card hit 
assortment, $1 
selection 
Cards 


ngton, 


Christmas 
ree samples Wetmore & 

Monroe, Dept. 116, Rochester 

PAST selling rubber drug store item. Every 
nan a good prospect. 200 profit. Illus- 

e free. Complete sample as- 

$1.00. Hygienic Drug Products, 

Box 3353 Merchandise Mart, 


Personal 


sortment 
Dept 103 
Chicago 
MAKE Money! 


Cards it lame, 50 
tion ard “Jar 


Show exclusive Christmas 
for $1 ip 

es Art Box 
ou its. S& 
approval! 
Dept 51 
k XT 


ms, 12 
New York 
Sell Christmas Cards 
imprinted, New 
ssortment $1 
ymplete line. Samples on 
olonial Studios, 642 5. Summer, 
Holyoke, Mass 
50 name imprinted Christ- 
free samples. 30 
triotic Cards. Fa- 
approval. Special 
Broadway, Dept 


50 for 


30¢ u Pa 
tment on 
Heder kamp, 343 
New York 


LORD'S Prayer, 
Cr ion, er 


SP-10 


Commandment 


Ten 


ne 
1.00. Perkins 
7 745 "Br adway 
IF y are ambitious make good 
mone with a Rawleigh Route. We help 
arted. No experience needed to 
rt Steady work for Fight mar Write 
Raw! leigh Co., Box J-2-PSC, Freep Ill 
SELL ised cloth ing from home, auto 
tore. Men's 1 82c, leather jackets 
é5e overcoats Sic, dresse S 9c, ladies’ coats 
33c, Other bargains, Catalog free. S&N, 
S455A Roosevelt, Chicago 
POP UL AR 8°10" prizefighter ph 
is knockouts 
s! Price Sport 
n, Chicago 


you 


graphs 


ling men 
id boxed 
descriptive 
materials 
Ss ept 


you in business sel 
ties, ready tied Slyde-On-Ties 
novelties Write today for 
wholesale catalog, free sample 
Philip's Neckwear, 20 West 
M-16, New York 
RELIABLE people wanted to place eggine 
in stores and appoint agents. Used the 
same Way as eggs in baking and cooking at 
10 cent dozen. Full size package and par- 
ticulars 10 cents postpaid. Morrissey, 4417- 
19 Madison St Chicago, Il 
GOOD Paying business silvering mirrors, 
Plating autoparts reflectors, bicycles, 
bathroom fixtures by late method. Free 
particulars and proofs. Gunmetal Co., 
Ave. G, Decatur, Ill 
MEXICAN Feather, 
dals, tablecloths, etc 
300 profit Free particulars 
10c stamps. Marquez-1D, Apartado 
Mexico City 
BIG Money 
Hosiery, Underwear Pants, 
Sweaters Uniforms, etc. Sales eq 
Free Experie necessary 
4922-AV Lincoln i 
BIG clothing bargains for big profit 
dresses 10c m en's suits $1.00 hoes l 
Over 100 sensational values. Experie r 
necessary. Free wh helesate ent alog. S iperior, 
1250-BV Jefferson, Chicago 
CHRISTMAS Card money makers 
amples outsté ing 50 for $1 name 
printed cards. Quick selling $1 assortme 
cost 50c. Other boxes up. Howard 
Ellis, Dept. PS, Pitman J 
MAGNETIC sponge drs awe s dirt 
Used : 


$1 STARTS 


22nd St 


Straw, Pictures; san- 
Quick sellers!.100 

Samples 
1176, 


Shirts, Ties, 
Jackets, 
lipment 
Nimrod 


taking orders; 


icago 


Free 


shes cloth 


niversa 
745-PS Pittsburg h, Pa 
FREE Water and our concentrates, makes 
flavors, lotions, shampoos, 72 products 
labels, bottles furnished. Qualico, F-20030 
Russell, Detroit 
MAN, You'll Like Silvering Mirrors! 
ing chipped glas nameplates 
grave-markers Outfit prices 
Plater, 41, Marion, Indiana 
MAKE money applying init autom 
biles. Also, sideline salesmen for 
run Decal name plates, Ralco, 727 
Boston, Mass 
CHRISTMAS Cards 
ortments. Big p 
proval. Robinson Cards, 
ASS 
TAKE orders for 400 different books- Bibles 
Christmas cards, Life General MacArthur 
Particulars free. Mead Co., Dept. 40, Mid- 
dietown, N.Y 
MEN’S shoes 18c, hats 12c, pants 2&& 
dresses 10c, winter coats 50c, fall coats 
35c. Bargain catalog Free. Portnoy, 566-W 
Roosevelt, Chicago 
WINDOW _ Letters Better 
prices. Free samples. Metropolitan, 
West 42nd Street, New York 
SEND for Free copy of Illustrated Whole- 
sale Christmas Catalog! Forty profitable 
lines! Elfco, 438 North Wells, Chicago 


low-priced disp! ay 
U 


Sprinkle 


ials on 


America’s finest : 
Samples on 
Dept. 207, Clint 


rofits 


quality, ut 
316 
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MEXICAN bird pictures hand made with 
real feathers. Free particulars. Sample 
10c. Importer C. Sta 14960 Evanston, 
Detroit, Michigan. . 
ANTI-FPREEZE Shortage! Make-Sell! 
Simplified manufacturing processes. 
Guaranteed! Thermolab, Peoria, I] 
SELL Latex Products. Large Profits. Send 
$1.00 for samples. Peerless, 4050-BE 
Broadway, Kansas City, Mo. _ 
AGENTS—300°. Profit selling Gold Leaf 
Letters; stores and offices. Free samples, 
Metallic Letter Co., 437 N. Clark, Chicago 
COMIC clever Xmas cards. Samples, 25c. 
Straco, 1013 Mulberry, Springfield, Ohio. 
SOLVEX Cleaners sell fast. Sample free, 
E. Podhaski, Monticello, Iowa 


ANTIQUES, RELICS 
INDIAN GOODS 


52 PAGES, 500 illustrations, guns, swords, 
relics, 20c; August supplement, 1l0c 

Thomas Woroniecki, 1029 D Northern 

Boulevard, Roslyn, New York 

SWORDS, Rapiers, Daggers, Pistols, Cat- 
alog 20c. Robert Abels, 860'2 Lexington 

Avenue, New York. : 

ANTIQUE firearms, swords 
free. Nagy, 8'2 South 18th, 

Pa. 5 

STEER Horns—Six foot spread, 
Bertillion, Mineola, Texas. 

25 GENUINE Indian Arrowheads 
Catalog. Geo. Holder, Glenwood 


AUTHORS SERVICE 


NEW Writers Wanted to re-write ideas in 
papers, magazines, books. Splendid op- 
rtunity to ‘‘break into” profitable writ- 

ing field. Rush postcard for Pree Details. 

Comfort Writer's Service, Dept. FV-150, St. 

Louis, Mo 

WRITERS! Send l0c for “Stor; Writing 
Self Taught'’. Worth $10.00. Gagnon Co., 

Dept. 52, 8749 Sunset, Hollywood, Calif 


AUTOMOBILES 


AUTOMOBILE Racing Book, Fifth Edition 
—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 





daggers. Lists 
Philadelphia, 


cheap. Lee 


$1.00. 
Ark 








chargers, rules, formula, plans, stock con- 
versions, roadster racing. 
§C.0O.D 


fast Fords. $1.00 
y Kuns, Depart- 
ment 272, Madisonville, Cincinnati, Ohio 


WHIRLGAS Superchargers, $3. increase 
mileage 20° power 10°.. Refund guar- 
antee. University test. Any car; give make, 
year, Wrench insta.:ls 15 minutes. Good re- 
sults with 30 fuel oil mix. John Hanley 
Manufacturer, 5719 Loraine, Detroit, Mict 


INCREASE the horsepower of your Ford 

V8 from 85 to 128 HP—without super- 
charging. Send $1.00 for detailed, simple 
instructions. Power Associates, P Box 
501, Wilmington, Del. 


PHOTOGRAPHS—World's 
iles. List Free. Automobiles 
Saint Cloud, Minnesota. 


postpaid: $1.1 


finest automo- 


Box 534, 





AVIATION 
AVIATION Cadet Preparatory Course by 
mail qualifies you by examination for 
Army Pilot training o. Peptain Bell, 119 
Pranklin Blvd., Merrick 
BUILD and fly your own motorcycle power- 
ed monoplane, home. Easy, cheap. Tested 
plans, guaranteed, $1.00. Aerotech, Dear- 
born, Mich 
AVIATION Cadet examination preparation 
by home study course, Rutherford Pre- 
paratory School, Long Beach, Calif 
BATTERIES, GENERATORS, ETC. 
EDISON lifetime storage batteries for light 
and power. Eliminate acid battery dis- 
eases. Long guarantee kinds rebuilt 
generating plants, motors, and miscellane- 
ous articles at bargain prices. Free inter- 
esting literature. W. Hawley Smith Com- 
pany, Croton Falls, N. Y. 
GENUINE Edison Batteries for “power, 
light. Non-acid, fifteen year life. Five 
year unconditional guaranteed. Low prices. 
Complete lighting plants. Free literature. 
See-Jay Company, 87 Sterling Ave., Yon- 
kers, New York 
BOATS, OUTBOARD MOTORS, ETC. 
FULL size, cut to shape boat patterns, 
blueprints. 7'2—38 feet Illustrated 
‘Build a Boat’’ catalog, 10c (coin) How 
to Build Boats’’ book, $1.00. Cleveland 
Boat Blueprint Co., Station A-77, Cleve- 
land, Ohio. 
REBUILT outboard motors 
teed. Over 300 to pick from. 
for complete list. Boat Design 
Buy now before prices advance 
largest dealer. Masters & Son, 
Chicago Ave., Chicago 
OUTBOARD Motors 
Save money Jse 
free. Crandall-Hicks, 
Boston, Mass. 


MORE FOR 
YOUR MONEY 
The same advertisers will 
be found in this Classified 
Section month after month 
and year after year. Rea- 
son—Popular Science 
Classified Advertising Pro- 
duces Profitable Results! 
For full details, write 
Classified Advertising Department 


Porpvutar SciENCE MONTHLY 
353 Fourth Avenue, New York City 








Fully guaran- 
Send 10c 
Book 15 
Chicago's 
216 West 


Used and Rebuilts. 


arts, Bargain list 
955 Commonwealth, 














AUTO SUPPLIES & EQUIPMENT 


RETREAD and repair your own tires; sim- 

ple newly developed methods. 12 tire 
maintenance trade secrets disclosed includ- 
ing how to reclaim scrap rubber for Ic per 
iy Complete information $1.00. Money 
ack guarantee. Prompt air mail delivery 
on all orders direct from this advertise- 
ment. The Harris Co.. Boaz, Wis 


CONVERT your car to burn Diesel oil 
Save up to 70 fuel costs. Cheap pnatas- 
lation Jonderful performance. Prov 
factory method. Different and better Costs 
nothing to investigate. Write for free cir- 
cular No. 3. Harrington Company, 201-204 
Manchester Bidg., Portland, Oregon 


KEEP her rolling! Gasless gas, puncture 

preventative, vulcanizing cement, 9 other 
Wartime maintenance secrets. Rush $1.00 
(tenes back guarantee). Autosaver, Dept. 
K-12 - Cincinnati 


FUEL oil conversions—For automotive, 
marine engines. Write for free literature 

Houston & Logan, 2112 Addison, Berkeley, 

California. 

RUN any car on kerosene! Diagram, sim- 
ple instructions, rush $1.00—Postpaid 

5 Station M., Cincirnati, Ohio 


REFINE used oil without cost. 
—C. Gerwin, Alva, Okla 
NEW ‘Spark Plugs at 14 price. Hurry! 811 

East 31, Kansas City, Mo 
PUNCTURE Proof! 5 tire treatment $1.00 
Duffy, PA-14, Covington, Ky. 


Particulars 


OCTOBER, 


Catalog 10c 
Dept. A, New- 


FORD Marine Conversions 
Lehman Engineering Co., 
ark J 





BODY-BUILDING COURSES 


SUPER Ju-Jitsu—lightning defense and 
attack system. Sensational new home 
study course now ready! Learn to lick 
brutes twice your size with only your bare 
hands. Free details. Nelson Co., 500 Sher- 
man, Dept. K-509, Chicago 
HANDBALANCING builds muscles. Glori- 
ous fun! Easily learned by my simple 
method, Write today. Power, 923 W. Vine, 
Kalamazoo, Michigan 
BAR-BELLS. Dumbbelis. Exercise equip- 
ment. Courses. Special offers! Free book- 
let. Good Barbell Co., 3261-PS Watson 
Rd., St. Louis, Mo 
BARBELLS all new seven dollars per 100 
pounds. Detroit Michigan Barbells, 5740 
Woodrow. 


BOOKS, PERIODICALS 


BUSINESS, trade and diversion magazines. 

Current copies. 403 different publications, 
representing 115 vocations to choose from 

mechanical. electrical, building, plumb- 
ing, live stock, poultry, printing, journal- 
ism, photography. advertising, music, hob- 
bies, stamp collecting, patents, mail order, 
radio, aviation, sports, etc. Free price list 
Commercial Engraving Publishing Co., 34S 
North Ritter Indianapolis, Indiana, 
PHOTOS, cartoons, pictures, cards. Sam- 

ples 25c. Large assortment $1.00. Straley, 
1013 Mulberry, Springfield, Ohio, 





mention Porutar ScteNceE MONTHLY 


when writing t 


ART pretty girl pictures, nifty new series. 
Each picture full post card size 5'4x3'4. 
Grade AA series 18 pictures, $1.00, Grade 
B, 30 for $1.00, wholesale. 3 sets $2.00. 
Color cards—same prices. Harl Co., Box 10, 
Station “J New York, Dept. A26, (Ad- 
dress—-309 West 125th St.) 
IDEAL primer for Money Study Clubs 
‘Simplified Facts About Money” in ques- 
tion and answer form. Remedy for pre- 
venting post-war Depression. Send 25c to 
Economics, H.W., 515 Ontario St., Buffalo, 
New York 
EDUCATIONAL Books 
rented for small fee, 
Money back guarantee. 
Catalog Free (Courses 
Mountain, Pisgah, Ala a 
ANY Book, (New, Used, Out-of-Print, 
Rare) Promptly Supplied! Lowest Prices! 
Send for Free Bargain Catalogues! Old 
Prof’s Book Shop, S16, Arcadia Court, 
Pontiac, Mich 
LOVE Diary—(Ru 
vately printed, deluxe. 
ple. 25c. Ferrante Art 
Palisades Park. N. . 
REBINDING: Have your old books, Bibles, 
Hymnals rebound. We bind magazines, 
Write for prices. The Heckman Bindery, 
Dept. I—North Manchester, Indiana 
EXCITING closeups! Thrilling art pic- 
ures. Six 3x4. wallet size. Plain envelope. 
Nu Art, Box 8650, Wilkinsburg 


sold cheaply or 
Books bought. 
4,000 Bargains. 
Bought). Lee 


ithbella-Sansicchi), Pri- 
Price $5.00, Sam- 
Press, 309 Third, 


25c (coin). 
Pa 
EXCELLENT sparetime profits taking sub- 
scriptions 2500 magazines. Complete 
ears supplies Free! Pines, 583 Monroe, 
Brook Y 7 
REC aIv E 3 00 best-seller, monthly selec- 
tion, books, for 75c on approval without 
obligation, American Book, 396 Broadway, 
New York 
MAGICIANS’. gamblers 
crets, 25c. Catalog books 
samples, 1l0c. Easterncity 
Randolph, Chicago 
SENSATIONAL, Thrilling! 
ban, art pictures, books, 
Samples, lists, 50c. Jordan, 
St.. Boston 
BOOK of Luck, illustrated 
pages. 50c postpaid. Modern, 
Station B, New York s 
STEREOSCOPIC (three dimensional) Art 
Photos. Particulars for stamp. Oddity 
House, St. Petersburg. Fla a 
4 MOST read Mail Order magazines 15c. 
Armand Cartier, 695B, North Pittsfield, 
Mass 
a ge art model photographs. 
Thrilling ssortment, $1.0 List, 10c, 
Gross Specialties, Dept. A, a Pa. 
THRILLING art photographs! Big assort- 
ment, $1. Photoprints, 202-P Madison, 
San Antonio, Tex 7 
OUTDATED Magazines. Catalog 10c. Cice- 
rone’s, 863 First Avenue, New York, N.Y 
THE Goat World, Vincennes, Indiana, 
Write for sample and literature. 


BOOK MATCHES 


PERSONALIZED Matchbooks. Your name 

or initials gold stamped on blue velour 
coat book matches. 100 books $1.00 prepaid. 
Satisfaction guaranteed. Samples_ sent. 
Planet Co., 8034-T South Marshfield, Chi- 


cago 


mindreading se- 
cards, novelties, 
Sales, 32-We 


Mexican-Cu- 
miscellaneous, 
135-L Brighton 


192 fascinating 
Box 2, 








BUILD IT YOURSELF 


BUILD your tractor from second- hand 
automobiles! Convert your horse drawn 
farm equipment into tractor drawn equip- 
ment Nolan’s Garage, East Wareham, 
Mass 
ICELESS Refrigerator 
eration, care, 50c coin 
gineer, Box 612, Olympia 
BUIL D Streamlined plywood kitchen cabi- 
Plans 25c. Roger Underwood, 4617 
Western Springs. Il. 


Construction, op- 
Refrigeration En- 
Washington 


nets 


Pe Fe Ave 
BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 

an opportunity to start a husiness of 
their own, manufacturing art goods, nov- 
elties and utility products in Plastex and 
marble imitation. '2c material makes reg- 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
—_ prosperity. Plastex Industries, Dept. 

, 1085 Washington Ave., New York, N. ¥. 
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BUILD your own Business, Popular Science 
Classified Ads will introduce your prod- 
ucts into over 600,000 homes every month. 
These small ads have built big businesses 
for many men starting in the mail-order 
. Send us a description of your prod- 
We will prepare advertisements and 
submit them to you for approval. Address 
Class, Adv. Dept., Popular Science Month- 
ly, 353-G, Fourth Ave... New York 
BRUSH Plating outfits conrect to a bat- 
tery, no tanks necessary. Almost as sim- 
ple as painting. Your opportunity to make 
good income plating autoparts, bathroom 
fixtures, reflectors, mirrors. Get free proof 
and particulars that put you in a paying 
business of your own, Gunmetal Co., Ave. 
E, Decatur, Illinois ~ 
START Home Business making statuary, 
plaques, art goods, novelties, souvenirs, 
concrete ttery, garden furniture, arti- 
ficial marble flooring. liquid marble. Make 
your own fiexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 
PS10, Glencoe, Illinois 
MECHANICALLY Inclined Men 
operate general Appliance or 
Complete, illustrated course 
Welding. Refrigeration, Motor re- 
y to get business, etc., all phases 
Free literature. Christy Supply, 
Dept. 321, 2835 N. Central Ave., Chicago 
COLOR Concrete with chemicals, Stucco- 
rock. Cement Artistry. Wishing-wells. 
Spin concrete pottery. Benches, Garden 
Ornaments Cold-glaze concrete-paints, 
marbling. Sample 10c. Hollywood Cement. 
Craft, 8530 Wonderland. Hollywood, Calif. 
DOUBLE Your Money Back—If not de- 
lighted with oy! new folio, *‘Hand- 
some Profits Without Merchandise’. Rush 
only 6c (stamps accepted) for this eye 
opener today! Challenge Association, 11, 
Cincinnati 


CHRISTMAS Cards 
quickly R 
Humorous 
gona! lines 
hurst, N.Y 
FIRE Detector Unit, patented 
writers labeled ——— e manuf 
equipment Sell outright Di stribut 
Wanted. A. Moss, 4046 Choutea 1 Ave., 
Louis, Mo 
LIQUID Marble — Marvelous 
Brushed, sprayed, molded 
Molds! Composition Flooring! 
free. Marbleizing Service. Edwardsvil! 
YOUR sparetime, my ideas 
Possibly quick fortune. Positive 
ing, soliciting, embarrassment or 
Breko, North Hollywood, Californi 
NEw. lowpriced lawn mower sharpeners 
Hand or power operated. Portable. De- 
fails for stamp. Anton Wellert, 142 Gaylord 
Street. Binghamton, New York 
MAKE artificial marble, glazed tiles 
plaques, flooring pottery novelties 
=sgi> samples 3c. Payn, 945 Grande 
ista (Room 102). Los Angeles, Calif 
127 WAYS to make money, in home or 
office, business of your own. Full par- 
culars free. Elite Co. 214-A, Grand 
t.. New York 
SWISS Music Box Works—$i 25 to $2.10 
Suitable for man ovel Mermod 
Manufacturers, 147 West a6 h Street, New 
ork 
FOR an extremely profitable lifetime busi- 
ness, operate a Collection Agency-Credit 
preae Many make $4.000 vearly, up. 
rite. Cole Associates, Syracuse, N. Y 
MONEY Making Plans—start a business of 
your own. Home. office. Free booklet. 
Krach Service, 9901 Union Ave.. Cleveland, 
Ohio 
KLENUP $$8$$$$! Unequalled formulas pro- 
ducing extraordinary ‘‘War Time’’ neces- 
sities! tails—stamp. Millers Laborato. 
Ties, Tampa, Florida 


FREE—200 “clever mailorder, homework, 

local business offers—all snappy money- 
makers. Lewis Co., 
Park. Tl 


SIGNS and showcards easily and expertly 

painted with Letter Patterns. Many sizes 
and styles. Write for descriptive folder. 
John Rahn, B1330 Central Ave., Chicago. 


BECOME Independent! Start your own 
business. Plan and Win. Profits Large 

Experience unnecessary. Gerson Bearman, 

$1 Levindale Road. Baltimore, Md 

U. S. UNUSED Postage Stamps wanted: 
small discount. Advance Stamp Co., 24 

East 23rd Street, New York. 


Own and 
air shop 
ows you 


Es arn money 
atholics 
c ir outstan 


samples 


ilettes, 
nding per- 


Free Evers, Elm- 


colorful 


ise mention PoPULAR 





Bookle 
| mt — A 


| details, write toda 


| er, synchro flash, 50mm. F:3.5 lens; 


828-K Carpenter, Oak | aa ~ "coloring —_ 


$50—$100 WEEKLY using Sawdust. Stamp 
Please. Clement, 843 Arthur St., 


ter, N. ¥. A Re 
fEBER Typewriter Mechanics School. 
Simplified homestudy. Repairing increas- 

ing. Canton, _ Ohio. 

— and distribute circulars; 

portant. Miracle Factories, 

sho ocken, 

FREE—1000 a 
Northcrest Publishers, 2001 

cle, Ind. 





wonderful 
Con- 





portunities. 
ilton, Mun- 


Roches- | 


CAMERA Repairing. Bellows made to or- 

der, shutters repaired. Bellows made to 

, 4 all standard cameras! United Camera 
Inc., B-1515 Belmont. Chicago. 


ain samples perfect print and negative 
holders. Pho-Neg, Stamford. Conn. 
_CHALK TALK STUNTS = 
| LAUGH producing program, $1.00. Iilus- 
| _ trated catalog 10c, Cartoonist Balda, 
Oshkosh is. 


CHEMICALS & APPARATUS 











INCREASE your earning power 400%! You 
can do more—have more! Write Olympic 

System, Dept. S, Waterville, Maine. 

a -B. War- oe plans. Make $10.00 a day. 

owe 10c—refunded. Home 
8 S30A, Omaha, Nebraska. 


MONTE Fe mail our literature. Good 
profits. Home business. S. Maywood, 1133 
Broadway, New York, 
SNO-DRIPT Cleanser, quality product. Es- 
tablish own business. Walters, 14861-S 
Greenfield, Detroit, Michigan 
PRICELESS Information Library $1. 
free. Box 1205S. Arkansaw, Wis. 
BUSINESS SERVICE 
WANT ore business? Advertise your 
product or service in these columns. For 
to O. K. Kelly, Classi- 
Fourth Ave., Dept. BS, 





~ List 





fied Adv. Mgr., 35. 
New York City 





| RURAL small town, women buyers—2,000 


Lederer, 17 Guilford Avenue, 


Baltimore. 
CAMERAS, PHOTO SUPPLIES 


WRITE Bass First—Largest stocks of fine 

cameras, (still and movies) in the U.S.A. 
Latest Argus C-3 with coupled range _-~ 
also 
75mm. Bausch & Lomb Telephoto F:5.6, 
also coupled to range finder. 55 value, 
price—$60.50, unconditionally guaranteed. 
Cowhide Eveready case, $4.75. V. P. Ihagee, 
F:4.5 Anastigmat, Prontor shutter, $16.75. 
Whatever you want in photography, write 
Bass first. Liberal trades. For over thirty 
years, money back if not satisfied. Bass 
Camera Company, Dept. S.P., 179 W. 
Madison Street. Chicago, Tl] 


STILL Available At Central—Hundreds of 
bargains in Cameras an“ Supplies. Send 
for free illustrated catalog listing still and 
movie cameras, films, lenses, enlargers, 
meters, supplies—at tremendous savings— 
all guaranteed. Trade in your old camera 
or equipment. Write for your free copy of 
newest money-saving bargain book—just 
out! Limited edition. Hurry! Central Cam- 
era Co., (Photographic Headquarters since 
1899), 230 8. abash Ave., Dept. J-18Z, 
Chicago, Illinois 
AMATEUR Photographers attention! | Im- 
prove your hobby of picture taking and 
learn how to make money with it rite 
today for our 40-page book catalog and a 
sample copy of American Photography. 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and pictorialists. Camera 
House 141, 353 Newbury St., Boston, Mass. 


CASH! Spot cash for cameras, lenses, bi- 

noculars, movie or still, sound projectors 

Send full description by mail, or wire for 

offer. Over 30 years of de- 

honorable dealings. 

ass Camera Company, 179 West Madison 
Street, Chicago, Illinois. 


MAKE money in ‘photography Learn quic k- 

ly at home. Easy plan. Previous experi- 
ence unnecessary. Common school uca- 
tion sufficient. Booklet and requirements 
free. American School of Photography, 
1315 Michigan, Dept. 1746, Chicago 


PHOTOGRAPHY is a leading hobby of 

Popular Science readers. is column 
offers an economical way to reach them. 
Advertise oer roduct here and get more 
business! ed Dept., 353 Fourth 
Ave., New York Cit 














graphs a fascinating 
hobby_or profitable business. Learn at 
home. Easy simplified method. Previous 


| experience unnecessary. Send for free in- 


formation and requirements. National Art 
School, 1315 Michigan, Dept. 1741, Chicago 


SPEED-O-COPY groundglass | focusing at- 
tachment for Leica, Contax, Argus C-2 

and C-3. Send for literature. D. Paul Shull, 

Dept. PS-10, 240 So. Union Ave., Los An- 

geles, Calif 

PHOTOSTAMPS—From any photo. Send 
stamp for samples, Stampstudios, 82-29 

60 Road, Elmhurst, N. Y. 


trENCE MONTHLY when writing 


to advertisers. 


as Chemistry your hobby! Book tells 

how! Given Free with bimonthly chem- 
istry magazine, 15c. Or send $1.00 for year 
subscription, above Free book, and ‘“An- 
nual Lab Manual’. Popular Chemistry, 
(the magazine for intermediate and ad- 
vanced amateurs), 6204-N Hermitage-R, 
Chicago. 





CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
| experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school chemistry courses. Send 3c 
pene e for free 44 page catalog. Dept. 
iological Supply Co., 1176 Mt. Hope 
Ave., Rochester, Y 
WINN’'S New Idea Chemical Kits -y" —_ 
school and college students. Send 5 
literature and Chemical i F Catalog. 
Winn Co., eps. 600, 124 W 


ology. piece chemistss’ set, 


Specia 
send $1.00. Tracey , FX, Evanston, 


Til. 
LUMINOUS Paints will glow in dark. Six 
colors, Fairmount Chemical Co., 126 Lib- 
erty St.. New York City 
CATALOG 3000 Illustrations 10,000 prices. 
Sent for 50c. Laboratory Materials, 7317 
Vincennes, Chicago, ars 
CHEMISTS. Chemical questions answered 
25. Formulas, analyses. Lewitsky, 26 
| Erwin Place, New Britain, Conn. 
CHEMICAL Experimenter's supply catalog 
5c. Colonial Chemical Company, Brock- 
ton, Mass cals iad a 
SPECTROSCOPE for quick chemical! analy- 
Sis $2.50. McCutting Sons, Campbell, Cal. 
POWDERS—Any mesh; any material. Wm 
Croll, Box 502, Norristown, Pa 
DETECTIVES 


DETECTIVES—Work home—Travel. Ex- 
perience unnecessary. Write, Wagoner, 
2640-P Broadway. 
a DOGS, BIRDS. rEzs ts 
PUPPIES! Many breeds—particulars free! 
Book 108 colored pictures, descriptions 
recognized breeds, 35c. Royal Kennels, No. 
0, Cl Chazy. N. ¥ os 
ST. BERNARD 2uppies 
beauties. Franklin Young, R3, 
Long Island, New York zo 
LIZARDS, turtles, salamanders, 
Free hobby catalogue. Quivira 
ties. Winfield, Kansas 
DRAFTING INSTRUMENTS 
UNIVERSAL Transparent Angle and Ratio 
at a glance Protractors, 100% Engineer- 
ing Mechanics do all $1.50 tpaid. Refund 
uaranteed. Trigoscope Instrument Co., 
14 5th Ave., Coraopolis, Pa 
DRAFTING Instruments or Supplies. Free 
Bargain Catalog. Gordon's, 162-PS Mad- 
ison, Chicago 
_EDUCATIONAL 








Champion sired 


iverhead, 


“25 each. 
Special- 








& INSTRUCTION 





MANY opportunities await well trained 
men. If you want to study at home to 
prepare for better pay, consult this column. 
Answer the opportunities that appeal to 
you most and obtain full information. 
educational books on all 
sold, rented, exchanged. 
Satisfaction guaranteed. Free 76-page il- 
lustrated bargain catalog now ready. Get 
it without Ky ation. Write today. Nelson 
Company, herman, Dept. K-203, Chi- 
cago 
WELDING opens the way to good Sey and 
future in important industries. Growing 
need for trained welders. Prepare now. 
Practical, personal training spare time at 
home and Chicago. Write for free facts. 
Utilities ae Institute, 1314 Bel- 
| den, Dept Chicago. 


GOOD “used” 
subjects bought, 


POPULAR SCIENCE 





WELDING—Electric Arc. Learn quickly by 

actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 50c stamps brings valuable 
lessons post paid and full particu- 
spest Welding School, Box P-1022, 
Troy, Ohio 


LEARN to letter pictures, films, home, 
shop or office cards, specifications, price 
tickets. After 30 years in business (design- 
ing, lettering) we now offer 6 easy, under- 
Standable lessons, mailing one to you each 
week. Send $2 for complete course. Martin 
Studios, 87 Summer, Boston, Mass 


RADIO engineering, , broadcasting, aviation 

and police radio, servictns. marine and 
Morse telegraphy been thoroughly. All 
expenses low. Catalogfree. Dodge Institute, 
500 Monroe, Valparaiso, Ind 


COLOR Science, $2, now 60c. Character 
Analysis, $50 course, now $1 illustrated 
ok. Imported Prisms. Human charts. 

New Age Suppiies, 3915—24th St., San 

Francisco, California. 

GOVERNMENT jobs. Hundreds se 
ments now being made. $24.23—$40.38 

week. Men-women. Prepare for aeuiee 

tions. Full porssentars ree. Franklin In- 

stitute, Dept. R32, Rochester, : 2 

FREE—100 page Book Catalog. New & used 
college & home study text & reference 

books at a saving. Est. 1902. We also buy 

books. College Book Co., Dept 5, Columbus, O. 


LEARN “Telegraphy! & Splendid opportuni- 
ties now prevail. All expenses low. Cata- 
log free. Bodge Institute, 501 Monroe, 
Valparaiso, Ind 
FINGER Print Experts e: earn big | pay! { Learn 
easily at home. Low cost! ‘Crime Book’’ 
Free. Write stating age. Dept. 29, Inst. 
Applied Science, 1920 Sunnyside, . Chicago. 
RADIO Communications | courses qualifyin 
for all Federal licenses. Home study an 
resident courses. American Radio Institute, 
1123 Broadway, New York, N. Y. 


CLINICAL 1 Laboratory Technic taught in 
your own home. Practice outfit supplied. 

Bulletin free. Imperial Technical Institute, 

Box 973-B. Austin, Texas 

HOME Study Course, Drugless Therapy. 
Free literature. Drugless ‘Therapy Inst., 

Tama, Towa. 


DRAFTING and 
Each $1 complete! 

Myers, Burbank, Calif 

FREE illustrated lesson handwriting analy- 
sis. Examination free. Donaldson, Linn 

Creek, Mo. 


LOCKSMITH Course 
fitting, etc. $1.00 prepaid 
Shop, Canadian, Texas 


ELECTRICAL SUPPLIES & EQUIP. 


ELECTRIC Pen: Writes—Engraves hardest 
metals. $1.00 postpaid. Peterson's, 315 

23rd Ave., N., Minneapolis. 

ELECTRIC ta Writes—Engraves all 
Metals. $1.00 postpaid Beyer Mfg., 

4515- c Cottage | Grove. Chicago. 


FREE! 1942 C Catalog—1000 electrical ~ bar- 
gains. LeJay Manufacturing, 823 Le- 
Jay Bidg., Minneapolis, Minn. 


ENGINES, MOTORS, 


15 “HORSE, 3450 "Speed, Repulsion Induc- 

tion Alternating Motors $12.50; 500 Watt, 
generators $29 “50: 
tric, 1885 Milwau- 


weldin 
lars. 





Mathematics 
Inquire Giles, 


courses. 


1326 


Lock-picking, key- 
Miller's Key 








ETC. 


Alternating Current 

other sizes. Butler Elec 

kee, Chicago. | 

19 HORSE, 1 
Rebuilt, 

Wilmot Auto Supply, 

Chicago. 

— Data, 225 motors, 
th phase, $1.00. Motor Data, 

7631, Mo. 


‘Keneas City, 
FARMS, 


“induction motors. 
other sizes. 
Paul Ave., 


110 “volt, 
guaranteed $9.75; 
2247 St. 


single and 
Box 





OTHE R REAL . ESTATE| 


SEE The Highlands of Louisiana. Choice 

cut-over land selling on liberal terms. 
Descriptive book sent upon request. Long- 
Bell Farm Land Corp., 874 R. A. Long 
Bidg., Kansas City, Mo. 


EQUIPPED 50-Acre farm near - big ¢ city; 
$1800—Fertile cropland, creek- watered 
hq 100 apple trees; 9-room dwelling, 
tm housing for 500 hens: cow, chickens, 
. machinery iacluded; terms: 
page 34 big Free catalog 1384 bargains 
many states. Strout Realty, 255-ZB, 4th 
Ave., N. ¥, C. 


OCTOBER, 1942 





| STEADY  Work—Good Pay. 


Please mention Porutar Science 


GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature and lists describ- 
ing farms for sale. Specify state. J. 
Mina. 120 Northern Pacific Ry., St. Paul, 
i 
40 ACRES, near White River, unimproved; 
poultry iand, $190; $5 down, $5 monthly. 
Free list and literature. Hubbard, 269 
Grossman Blidg., Kansas City, Kan. 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES 


LENSES—Build your own telescope, field 

glass, microscope, riflescope, etc. Assort- 
ment ‘of fifteen lenses—$1.00 postpaid. 
Thirty lenses—$2.00. Slightly chipped on 
edge. Satisfaction absolutely guaranteed. 
American Lens Company, 324-S North May- 


field, Chicago. 
FOR INVENTORS 


CAN Inventors Make Money Today? In 
1941 alone over 4,000 Assignments of 
Patents a month were made by inventors 
to manufacturers or individuals. This 
shows today’s demand for new patented 
inventions. Write for our Free Book, ‘‘Pro- 
tect, Finance and Your Invention.’ 
Special form ‘‘Invention Record’ also 
mailed Free. No obligation. McMorrow & 
Berman, 143-E Barrister Building, Wash- 
ington, D. C. 
VICTOR J. Evans & Company, 642-L Mer- 
lin Building, Washington, D. C.—one of 
world’s largest firms of Registered Patent 
Attorneys, established 1898—will send you 
free—68 pages of facts for inventors. Two 
Plainly written books tell you how to ap- 
ply for patent—give six basic methods of 
selling vour invention. Fees reasonable; 
— arranged. Delay may be cost!y; write 
v. 














INVENTORS—Protect your idea with a 

“Patent Guide’ and 

Invention’"’ form—Free. No 

charge for preliminary information. Write 

Clarence A. O’Brien and Harvey Jacobson, 

Registered Patent Attorneys, 22A-K Adams 
Building, Washington. D. C 


INVENTORS: Have You a useful, non- 

military invention for sale? Practical 
a4 ideas, patented or unpatented. urgent- 
ly by manufacturers and consumers. 
Write for details. Chartered Institute of 
3-A, Washing- 


fanesgene, Inventors, Dept. 
. D. C. 


PATER Sa drawings: ¢ experimental layouts; 
detailing, reasonable rates; nine years 
experience. A. W. Francis, 8552 Roselawn 
Ave., Detroit, Mich. ‘ 
MANUFACTURER wants new invention or 
idea. Nelson, P. O. Box 626, St. Paul, 
a a 
DRAWINGS. detail 
designs. Tracings. 
Clinton, N. Y. 
CASH for practical ideas and inventions. 
Mr. Ball, BB-9441 Pleasant, Chicago 


FORMULAS, PLANS, ETC. 


ICELESS Ice! Colder; Cleaner; er; Cheaper. 
Instructions, 25c. Dueffey, Covington, 
7 


Patents, construction 
Boyle Engineering, 











PLEXIBLE Molds for Plaster 
Newest sensation. Details 
Dykes, 918 Alabama, St. Joseph Mo 
FORMULAS—Latest, best. Analysis. | 
eee free. E. Belfort, Engineering 

dg., Chicago. 


3 YEARS supplying : authentic formulas. 
Catalog Free. Grinstead, Edwardsville, 
Mllinois. _ oa : 
FORMULAS. Ali kinds. Guaranteed. Cata- 
log, stamp. Kemico, 400. Parkridge, Il. 
FUR FARMING 
RAISE mink for pleasure and profit Extra 
dark fine Gothier strain $22.50 each 
O.D. Guaranteed satisfaction. Carlson 
Fur Farm, Stromsburg, Nebr 


HELP WANTED 


Casting. 
Deb 








| Shells, 





AMAZING profits with Free Outfit. Coun- 

try wild about growing fruit trees! Sell 
farmers, victory-gardeners, suburbanites, 
others. Sensational earnings right now. 
Spare or full time. Oldest, biggest nursery. 
Write quick. Stark, Dept. B-128, Louisiana, 
Missouri. 





Reliable man 
or woman wanted to call on farmers. No 


| experience required. Pleasant work, Home 


every night. Make up to $15.00 in a day 
Wonderful new proposition. Particulars 
free. McNess Co., Dept. 626, Freeport, Il. 


MONTHLY when 


writing to advertisers. 


DON'T be a Job Hunter—Start your own 
business on our capital. No hard times; 
no layoffs; always your own boss. Hundreds 
average $3,000 to $5,000 annual sales year 
after year. We supply stocks, equipment on 
credit. 200 home necessities. es ex- 
perience unnecessary to start. erful 
opportunity to own pleasant, profitable 
business backed by world wide Industry. 
Write Rawleigh Co., Dept. J-U-PSC, Free- 
port, Il. . 
CALL on friends with sensational an 
Christmas Cards from 50 uP: 
Also magnificent 21 nat $1. 
Assortment. Profit 50c. Experience unnec- 
essary. Samples on nore 3° 
Brown. 225 Fifth Ave., Dept. 


HIGHGRADE Sa eat 


ADVERTISING Book | Matches — World's 

largest ‘Direct Selling’’ Book Match 
Factory offers advance cash earnings call- 
ing on every by of business. Experience 
unnecessary; part time; Low Prices; 
High Quality; ute Deliveries; Powerful 
Patriotic Display, Repeats. Free Kit, In- 
structions. Match Corp. of 3433 
West 48th Pl., Dept. N-10, Chicag 
ADVERTISING Book Matches. er 

largest manufacturer of Union Label 
Book Matches. Fast selling line. Large 
sales producing kit. Sample matches. Com- 
plete cut catalog. 17 color combination 
makes selling easy. Commission in advance. 
Superior Match Company, 7530 Green- 
wood Ave., Dept. P-10, Chicago. 


NEW Air Raid Shoe sweeps country. . Zips 
on—zips off. No fumbling or breaking of 
laces in blackouts or when alarm sounds. 
Huge profits for direct salesmen and wom- 
en. Hundreds of other fast-selling shoe 
styles. Write for free sample shoe outfit. 
Victor Thomas Shoe Co., 610 Van 
Buren St., Dept. V-59, Chicago. Tl 
PROFITABLE, Dignified Business for | high 
grade, industrious men and women re- 
tailing Rewleigh Products direct from 
manufacturer to consumer. Every home 
your market. Large repeat orders. A few 
openings nearby. Write Rawietgh Co., 
Dept., J-65-PSC, Freeport, Ill. 
ONLY $4.62 starts you in your own lucra- 
tive business distributing Long-Life Plus 
typewriter ribbons, carbon paper. Easy sales 
all offices, business concerns. Steady re- 
pests, a profits. Excellent sideline. Sholes 
Co., PS-1, Short Hills, N. J. 


$9.00 COMMISSION and bonus each sale. 
Every business pays freight. New in- 
creases in freight rates necessitates our 
services. Experience unnecessary, Also good 
side line. National Freight Bureau (A), 
(Established 50 years) Rochester, N 


Stationery. 





CALENDARS—Fans— Novelties— Beautiful 
Complete Lines all sizes, including Jum- 
bos. Samples free. Start now, be first in 
field. Fleming Calendar Co., 6539 Cottage 
Grove, Chicago 
YOUR ad in this Classification will reach 
productive sales-getters for your products 
or services. Cost is low! Rates en request. 
Popular Science e. 353 Fourth 
Ave., New York. 


aa ag c ar LECTIONS 


BEAUTIFUL Abalone Shells—Brilliant fin- 
ish! Make beautiful gifts and decora- 
tions. 12 assorted, prepaid, $1.00. Abalone 
Box 66, Rockport, Calif, 
HOBBYISTS—Contact ladies, gentlemen— 
hobby enthusiasts. Write Vagabonds of 
America, G. P. O. Box 262-PS, New York. 
KNIFE throwing secrets exposed! Illustrat- 
ed book tells all. $1. postpaid. Dean, 
1294 E. San Fernando, San Jose, California. 
WRITE and swap with others who have 
your hobby. List, 10c. Hobbiest, 910 8S. 
Glendale Ave., Glendale, California. a 
POLITICAL buttons. 40 different—-$2.00 pre- 
paid. S. Hoffman, Antiques, 929 Locust 
St.. Phila. Pa, a 
SEND quarter for genuine desert ruby and 
sapphire to Mineral Specimens, Box 2651, 

Phoenix, Arizona. 
WANTED: Old cigarette. ~ cards, 
Charles Bray, East Bangor. Pa. 
HOME CRAFTSMEN 


TO get more business, ss, advertise 3 your  proj- 
— Ls Home Craftsmen in this omens. 
Cost low. Details on request. O. 
Kelly, “cisssified Adv. Mgr., Sam floor, ahi 
fourth Ave., New York City. 
LEATHERCRAFTSMEN: — 10c for 
penepocs . | cotemeue of tools and sup- 
lies. E. A t Co., Inc., Leathercraft 
ivision S- 2 ri State St., Binghamton, 





. Write 


| N.Y. 


43 





WANTED Electric aw filing machine RECEIVE gigantic mails, magazines, sam 
electric drills, skil saw, bench grinders, ples. Your name in numerous mailing 
bench and floor lathes. Bench lists 10c. Howard, 396 Broadway, New York 
», Wood working machine tools, mi- | PRETTY Girl pictures, books, novelties 
wena, SS Sen, see Sample assortment $1. Catalog 10c. Wm 
i and other precision tools an use complete Braun, 353 W. 47th, Chicago 
383 DX. Beling- kits of machinist and toolmakers equip- a —— 
ment. Please send full description and PICTOGRAMS. Sensational! patriotic nov - 
price to Allen Electric Co., 3201 Grand elty. Particulars for stamp. Dissell, 4667 
SQUAREKNOTTERS! Make belts hand Ave.. Detroit. Mich Rockwood Road, Cleveland, Ohio 
yg — “s . ae at JUST 150. Brand new, nationally adver- na illegal coin machines! Part 
tised, famous make electric power ha 3c stamp. Devereaux, Box 212 -P 
with AC-DC motor, cord, plug Batt! ie Creek Mich 
ge able drills, reamers, grinders, FREE literature how to _ locate buried 
t te., dual-use, walnut-finish steel treasure and minerals. Fisher Labora- 
case lock, key. Hard to get anywhere at tory, Palo Alto, Cal 
any price, « com plet e $10.95 postpai id Same DESCRIPTIVE photos a addresses 
e 31 attachn $13.95. Orders receiv vear $1 Morre 130-Nob St 
first, filled first 7 Dey Street, N.Y.C. | apie _ 
1icago 





a 2 ee ding “~~ nance PLEASANT Surprise—for your name and 
nebsuatione >» 9115 - h- aia ess on postcard Nat ior al Mail 
— a i ae See “Channing, Berke Serv 1504 Dodge, Omaha, Nebraska 
of leathers, tool rojects . rs — _ cols from _ HEATING six rooms $20.00 yearly, Circular 
bb Make gift ak i eck $1.66. Eoin Box 260, "Pontiac, 10c_ Rosenzweig. RR10-B9. Cincinnati 
Ag *h)_ 44-5 meee EO MODELS & MODEL SUPPLIES 
pt. A-1 : 

RUBBER cement. tire. tube patcl : RECLAIM dull and broken drills with Nu- SHIP model kits and fittings. Complete 
yam eae ; : c vaanh Way Drill Grinder. Circular free. Trac- line Fisher model yacht equipment. All 
eee i ; : . B tor-Lite Mfg. Co., Sidney, Iowa Boucher, Fisher, Marine Model and Idea! 

Drexel. No ' GRIND Drills Like Factory: Attachment Kits, fittings and blueprints at catalog 
- - for Bench Grinder. Cheap. F: y, prices. Most my, e stock in New En 
0 TELUHOW ‘ worker rf 811-A East 31. Kansas City. Mo jand. James Bliss & Co., Inc., 220 State St 

t ‘ : Boston, Mass 


MAGIC TRICKS, PUZZLES, | CARVED hull ship model kits. Ship 








MAKE retreadat a — JOKER NOVELTIES ~ Yacht a 1 fitting ails, 
$ { t 1 hampton DOUGLAS’ famous 1942 catalog of 500 52 page illustrated catalog 
Beact w York tricks you can do! Brand new effects for Fisher, 1002-6 Etowah Ave Royal Oak 
pocket, parlor or stage. Send 10c for year Mich 
-_\* KI ated ed ! tug ver biggest catalog value. Dougla Magicland, MOST complete Illustrated Catalog 
- ~ ” Dallas, Texa i HO OO" Model Railroad Parts 
tans . WORLD'S largest professional magic shop published. Send 5c for mailing. Selly, 
keeps you in touch with latest tricks Gates Ave.. Dept. 810, Brooklyn, N 
To receive mailings send 25c for 1942 cata- RAILWAY models. complete line 
jog. Holdens, P-220 W. 42nd St., New York cot Bag me 112. ps 
MAGICIANS’, Gambler secrets exposed, HO 48 pages ct. Walthers, 269 Eri 
Cards, Dice, Punchboards, Slot Machine waukee, Wisconsin 
Catalog 10c. Book Co., Box 671, St. Louis SHIP Model and yacht supplies, complete 
Mo large 56 page Catalogue, lic. Wm. Wiid 
HOLLYWOOD Special! Magicians button, 510 E. llth St.. New York City 
catalog, ghost illusion and free trick for CATALOG 50 engines, model railroad sup- 
= INVENTIONS WANTED 5 Magic House of Charles, Box 8885 plies, 25c Aw Howardco, P-2417 
INVENTIONS it any ene ywood. Calif North ‘Ashland, Chicago 
. y 1 ~ a N quism. Sen free fold — 
erit with volume | “= AR eee eee ene S508 C/S- | MONEY MAKING OPPORTUNITIES 
4 We — hn et rai troit Michigan LEARN Metascience. Remarkable drugles: 
as MAGIC LAN’S he ada sarters. 216-page illu healing. No manipulation. No apparatu 
Unbelievable simplicity and results. Inex 
pensive correspondence course, Write Meta- 
science, De Land, Florida 
CO-PUBLISH for profit, prestige, distinc- 
Morris, Illinoi tion. Details and sample magazine, 10c 
. - Lee Beal, 402 Grand, Oakland, California 
BE a Magician. Large professional magic = os 
catalog of latest tricks. 25¢ reland RAISE Earthworms for Profit’’. Intere 
F-109 North Dearborn. Chicago ing home busines Bureau Zoologica! 
= Research, 106A Broadway. Peoria, I) 
DOLLAR Magic Set Free with colossal cat 
alow 25c. Trixie. 2404 N. 15th. Phila a ~ pt: profitable business in your home 
. oie = ittle capital A - my Particular 
jood ss yilities for ide market ALNICO magnets. Circulars 5c. Terry Sale free . ~ re ie 
f. h wt int | four « r Central Station 1676, Toledo, Ohic ~~ t mco, Kimball. Nebr 
ar 10f > rit “arter. . ’ — - - EARN money copying and duplicating 
- rtisir nci iat MANUFACTURING comic cartoons for advertiser Com 
Build South nd, Indian MODELS, small lot manufacturing, metals Ads, Argyle, Wisconsin 
INVENTORS: Smal! manufacturers need plastics, etc. Milburn, Burlington, Ken- MAKE Money in your spare time. Instruc 
new inventions for altered civilian tucks tims, $1.00. McDougle, Box 564, Birming 
Markets. If you have a practical useful : ’ - r: ham labama 
idea for sale. write Chartered Institute of MINERALS s PRECIOUS STONES TEACH new Shorthand. No word sig: 
American Inventors, Dept. 3-C, Washing- GEMS, crystal mineral jewelry. Com- Selfteaching book $1. Elliott School, 4426 
ton DC : te gem and mineral ee Carroliton. New Orleans. La 
CASH for Inventions—Patented, unpat- , Six rough gemstones oo. i AMAZING mailorder yortunit $1. 7 
" . sant. C rategic mineral specimer $2.00. Post- | ““ACING maliorder opportu e ‘ 
ented. Mr. Ball, BC-9441 Pleasant, Chi- ~ Se a Hill - heute 7-K. Salem. start, literature Free. Harvey Teepe 
' (PS) Decatur, Ind 


cago italog 
enV ER 3 ol - % Metz gg We t ; ~ ‘ ~ ~ TIFUL Jewelry Stones removed from EARN $20.00 dail operating simplified 
ite—} sler, , 100 assorted $2.00, Lowe bookkeeping system for small firm 
Write Thrif-Tee 1 Tl 


ete 
iNVENTIONS P Box 311 St. Louis, Mo 
I : romot tented or r- — GAMB ss >t osed! Informatic 
patented. Write la isher Co., 3- MISCELLANEOL Ss "aan . e Hale 338 ath Ea t§ 
Enright, St. Louis, ! 2s Lake City, Utah 
ae TURER war n inventi M CE Money at om y i Jan 
dea. Nelson, P. O 26, St DEAFNESS. Why? Good hearing without | MBOF 286" one Beach, Gant 
Mi mechanical aid N plievir —. - : —— 
— deafnes Johnston, Sta. C Jancouver, BE Notary Public. make money. School 
LEGAL DIRECTORY Canada M-30 West. Washington, Chicago 
MEXICAN Legal m at ' Wm Te cke, Re- WE train you to become Medical Labora- MONUMENTS 
liabl 1€ A . "250. »Xas tory echr t ’ Spé tir ; 
able Amer aso, Texa I Pee eee Imperial A Pes MONUMENTS Direct Low Prices, Freight 
MACHINERY, TOOLS & SUPPLIES har a - &. Austin. Texas. — > <n Guaranteed Free Catalog and 
SHAP E RS : = ~ “eed — samples. Write Granite-Marble Factor 
til — nes on = € OLCHICINE-——Evolution chemical creates j Om, Florida 
> 6! e cost of prac ical ma . new, mutant plants. Illustrated booklet - 
ng them yourself from | plus Experiments magazine, 25c, Questop MOTION PICTURE & SOUND 
r dry cant ne Sup plied Wellesley, Massachusetts EQUIPMENT 

najo mcnini«r operTa- 

Sonate commerc lar job SYRUP—More syrup—Homes, restaurant RENT-Buy-Sell Smm-iémm mov ie equip- 
that pay profi Send 10c for new catalog Almost two gallons from one recipe, 25 ment, films. Save 5 Catalogues for 
showing low-cost tine or 24 project and ~~ Foodsaver, Box 61, Topeka 10c. Don Elder's, M-739 Boylston, Boston 
Lew1 Mac hine To npany, Box 1l¢ Kans Massachusetts 

t A, Dept, & Los Angele c FI aoa “ — Rubles 2 rallon. Vaco 1500 FREE loan films. Catalog, $1.00, Free 
Box 81 lifton, N. J, Films, Box 80, Rd, 3, Youngstowr 











ctu 
electec _- suc SiUll old 

Ber HECO Trac ‘ i store 

and Ca alog H f ar If you have 


I 

Chains trated catalog, 25c. Kanter’s, S-1311 Wal 

t - Philadelph ia 

re appeal con JOIN Magician Praternity! Free trick 
New Monthly magazine, sample 10c. Interna 


1 Mig. & Su pply tional Magicians, Mt 























POPULAR SCIENCE 





16MM Films exchanged, 400-ft. reel; silent 

—$1.00, sound—$2.00. Latest releases. 
Pree 40-page catalogue. Bothes Films, 742 
Newt Lots Avenue, Brooklyn, N. Y. 


00 PEET 8-16MM Silent- — 59c. Cas- 

a * official films, bought, sold, exchanged. 

Art catalogue, sample film 10c. Interna- 
tional, 2120 Strauss, Brooklyn, N.Y. __ 


“THE World’s Greatest Passion Play’. 
Large rental eer 16MM. 35MM. cad 
and silent. Write Hemenway Film, 33-Z 
Melrose St., Boston, Mass 


LATEST film lists and equipment. } 
film exchange. Paramount Mfg. Com- 
Reny. M-22, Box 224, Back Bay, Boston, 
ass 


ESO-S Univex and double 8MM spooled, 
bulk films save you 50%. Particulars. 

Eso-S, 3947 Central, Kansas City. Missouri. 

SALE, Rent, Exchange—8-16MM. Home 
Movies. Free catalogue. Bailey Films, 

1653 Cosmo, Hollywood, Calif 

UNUSUAL 8-16MM subjects for grownups. 
Kodachrome, BW. lists, lens cloth, 10c. 

Jenkins, 392, Elmira, N. Y 


100’ 16MM. Used sound films 
paid. Blackhawk Films, Dept 

enport, Iowa. _ 

A l'sc STAMP brings 
catalogue. Sterling's, 

Easton, Pennsylvania _ 

LEARN Movie Projection, Management. 
Free catalog. Give age. Theatre School, 

Elmira, N. Y. 

ART Subjects (Catalogue- Sample 
Midwest Cine Shop, Hannibal, Missouri. 


—_ & 


$1.00 post- 
PS1, Dav- 


our 1émm, 8mm 
79 Northampton, 


10c). 





MOTORCYCLES, 
SUPPLIE 


BUILD Electric power bicycle. . low cost, 
easily built, rate cheaply, practical. 

Detailed plans 50 cents. Leland Hoke, 312 

Market Street, Watertown, Wisconsin. — 

PARTS—New and used. Catalogue 
Ayr pin 10c. Ballak, 811 N. 
. Louis, Missouri. 

— MUSICAL INSTRUMENTS 

MUSIC composed to words. Rhyming pam- 
phiet on request. Phonograph recording 


of completed song. Send poem. Keenan's 
ro Dept. PS, Box 2140, Bridgeport, 
onn. 


gad 
9th, 








SELP-Teach yourself piano easiest Musica- 
tion Table Way for 25c. War Stamps ac- 
cepted. K. Nagle, Box 2022 DeSoto Sta., 

Memphis, Tenn 

SONG Poems Wanted. Send for free in- 
structive booklet. United Music Corpora- 

tion. Dept. 31. Salem, Ind ¥ emit 

LEARN Swing piano! Postal brings free 
folder. Christensen, 465 Kimball Hall, 

Chicago 

WANTED! Lyrics, melodies for songs . We 
arrange, publish, sell. Superior Song 

Studios, Passaic, N. J 


OLD GOLD, WATCHES, 





PRECIOUS 


GOLD $35.00 Ounce—Mail old gold tee teeth, 
diamonds, jewelry, watches—receive cash 
by return mail. Satisfaction guaranteed. 
Free information. Dr. Weisberg's Gold Re- 
fining Co., 1500-B Hennepin, Minneapolis, 
Minn. 2 
ELGIN, Waltham Watches. Attractive buys. 
Make big money. Free Watch and Jewel- 
ry Sees, Plymouth Jewelry Co., 163-B 
Canal St., N. % 2 : iad 
CASH! 7_ ms jewelry, teeth, coins, dia- 
monds, mercury, etc. Ship! Simon's, 353 
Old Arcade, Cleveland, Ohio 


PATENT ATTORNEYS 


INVENTORS: Take first step toward pro- 
tecting your invention—without obliga- 
tion. Write for Free ‘‘Record of Invention” 
form for establishing date of invention, 
and Free ‘‘Patent Guide for the Inventor’ 
—telling about confidential search service; 
how to sell inventions: convenient pay- 
ment plan. Send for ‘‘Patent Guide” and 
“Record of Invention’’ form today. Clar- 
ence A. O’Brien and Harvey Jacobson 
Registered Patent Attorneys, 22B-K Adams 
Building, Washington. D.C. 
INVENTORS: Before disclosing 5 your — in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception”; ‘‘Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, y Bowen Building, Washing- 
nm, D. 
“PATENT-Particulars’ and Blanks, free. 
airmailed. Sterling Buck, P-Hotel Plaza, 
Washington, D. C 





OCTOBER, 1942 





| structions. L. 


115 MECH. Movements—Just what you may 

need to —— our invention. 48-page 

iustrated boo boo! valuable — 
tion for inventors. Yours 


Pree. Wri 
day. Victor J. Evans & Ded 641-L Merlin 
Building, Washington, D 
INV “lg 
ik on patents. Reasonable terms. 
] serv- 
ash- 


Randolph, aeptiel. . Ww 
ington, D. 


CVESTORS Guide” free, containing 
100 mechanical movements, information 
shout patenting pees inventions. Frank 
. Ledermann. jassau St.. New York. 





page 
Prompt o action. 








— Highest refer- 
. Best — § Promptness assured. 
toon, E. Coleman, Patent Lawyer, 724 


Waiso 
Ninth St.. Washington. D. C. 
PATENTS 


NVENTORS: Foresighted manufacturers 
already planning post-war sale of new 
non-military products. a you have a useful 
invention write 
Chartered institute of “American Inventors, 
Dept. 3-B. Wash n, D. C. 
PATENTS FOR SALE 


COLLAPSIBLE tube closure for sale, for 
cash or Rg - basis. C. E. Lundgren, 


603 Rose 
PERSONAL 


STUDY ~~ When you discover 
that the within 
that governs ae oversee, 
knowledge to your problems, you find un- 
limited capacity for expansion and self-ex- 
pression. Write for free pamphlet ‘‘S’’, and 
rates for individual treatments. Jane Ford 
Keogh, Teris, 1254 West 6th St., 
Los Angeles, California. 


DISCOVER your true self. Acquire mind 

power, attract success, companionship, 
through Ontology, the lence of reality. 
Gain health, happiness, confidence, inde- 
pendence. Ontology solves problems, over- 
comes obstacles, promotes security, explains 
Bible, answers prayer. Astounding revela- 
tions, Free booklet. Ontology Foundation, 
Sedalia, Missouri. 


HEALTH-Health- —+—¥ A you ee with 
any sickness, drop card. u'll re- 
ceive informative terature 3 hy explain- 
ing the way to get well and & well. Dr. 
Chirila’s Sanitarium-Clinic, 706 E. Jackson 
Blvd., Elkhart. Indiana. 
EYE glasses by mail—Wear eye glasses for 
sixteen days; if not satisfied money will 
be refunded. Send no money; write for 
ie today. Advance Spectacle 
37 S. Dearborn Street, Chica- 
go, Dept. SP-10, Illinois. 


NASAL Ailments—Use Bullock's discovery 

system and avoid a sinus operation. Write 
for descriptive literature, giving name of 
your orgies. Bullock's Laboratories, Alex- 
andria, Successors to National Labora- 
tories 


DEAPN. 



































ESS. An amazingly successful Home 
Treatment. No hearing aids. No drugs. 
Small cost. Convincing literature. Duncan 
Institute, Ortega Station, Jacksonville, 
Plorida. 

LOVE. Business, Marriage problems confi- 
dentially answered. Send stamp, dollar 
& particulars. DeVore, Sta. B., Box 56, 
Los Angeles. 
FEET Hurt? Arch supports custom made 
$3.95 pair. Write for free impression ma- 
terial. See ae Health Center, 1472B 
Broadway, N. ¥Y. C 
VITAMINS. Anti-Gray, B Complex, Wheat 
Germ Oil, etc., direct to you. Save. Send 
tcard. Matoska Products Co., W 
ar, Minn. 
ILLUSTRATED social ma 
150 Coperptens, 25c. 
815-Sog Hill, Los Angeles. 
CASH your ideas in contests! Send 25c for 
latest Contest World - Newsmagazine, 
Newark, New Jersey 
SUPER strength quick 
formation Free. 10 
Iowa 


WOULD you like pe youre 
and discard ¢ 











azine, addresses; 
estern Agency, 








! Easy method. In- 
6-17 Des Moines, 





eyes: eaignt improved 
for full in- 
tions. L. F p Neer. Serake Worth, Fla. 
SONGWRITERS, write for free booklet, 
.-y Sears Plan. Allied Music Dept. 
68, t Pourth, Cincinnati, io. 
roan eteloeaioe 3c stamp brings 
particulars. Smith, Box 204, 801 Bigelow, 
Peoria, Illinois. 
EVERYONE wants _ this. ase Free. 
710-5 St., Devils Lake, N. 











Please mention Porputar ScreENcE MONTHLY when writing to 


| 35mm, ARGUS, Leica, etc., 


| LOWEST prices blades, rubber sundries, 
personal needs. Free details. Star prode 
ucts, Buffalo, N.Y. 


BEAUTIFUL oil } peintings Te, 75¢ uD, Particu- 
lars for stamp, Rockwood 
Road, Cleveland, Ohio. 


BIBLE names Second Nea Napoleon, 
others. Nichols, Box 85, altham, Mass 


PHOTO FI aie 


TIE and wrap rolls securely. Do not mail 
in ordinary envelopes. Address plainly. 








IMMEDIATE Service! Pictures returned 


fine-grain developed, ‘‘Magi 

vaporated and each 

to 3x4 on deckled-edge Velox paper. 
18-exposure, 60c! Reloads: 36 exposure, 

18 exposure, 35c. 3x4 deckled- -edie. reprints, 
3c each. Write for Free mailers, 
premium offers. American Studios, Dept. 
407, LaCrosse, Wisc. 





(except ‘‘Mer- 
cury”’) 36 exposure rolls, fine grain de- 
veloped (Eastman DK-20) and a 
enlarged to 3” x 4” glossy pring, Ses . Car- 
tridge reloaded with Eastman Plus X, 35c. 
18 exposure rolls, 55c, reload 20c. Films 
permanently pr revolutionary 
olyte Process. 24-hour service. Satis- 
guaranteed. Free mailing bags, 
rint. Photo Contest! Valuable 
Ly Yow: Laboratory, 641- 
Dept. . Rochester, N.Y 


ane ures devel- 
oped to 3'4x4'5 prints, $1.00; 18 expos- 
ures developed to 314x419 
127, -.. Ta9 devel 
prints $.25. 616, 116, Goveleped and double 
size prints, $.30. Split rolls, $.45. Write for 
complete services. Village Film Laborato- 
ries, Box N4046, Village Station, Los 
Angeles, California. 


BIGGEST $1.00 value in 35MM finishing 
today. 36 exposure fine grain 3'4x4'9 en- 
largements; deckled, embossed margin and 
date. Eighteen exposures 75c; sixteen ex- 
posure splits 55c. ee mailers. 8 exposure 
rolls in beautiful, ‘deckled contact finish 
with embossed wide margin, 25c. Mailbag 
Film Service, Box 5440A, “Chicago. - 
SUPERFINE—35mm. 36 exposure y Tolls de- 
veloped, chemically hardened and en- 
larged semi-matt or glossy with exclusive 
“Exposurequalizer,"" to 344x445, | ng 
Your cartridge respooled 35c. Our lal 
tory head ,ioneered 35mm, ‘ne ‘Labora: 
Send for free mailbag. Superfine 
tories, 113 Court Street, Newark. N. J. _ 


DOUBLESIZE Prints. Your roll ort 
and 8 doublesize prints 25c; from 116 or 
120 size negatives you receive 4x6 inch 
prints. All other size negatives printed in 
proportion. 16 exposure rolls 50c; 12 ex- 
posure rolls 35c. Reprints 3c each. “Our 
Guarantee.’’ Everlasting Hi-gloss Finish. 
goeiens Service. Pacific Photo Service, 
Box 666, San Francisco, California. 


FINER Finishing ‘Specials 2 25c. Eight expo- expo- 

sure rolls developed, with two prints of 
each or one enlarged print of each nega- 
tive. Genuine nationally known Moentone 
Enamel Finish. Superior quality since 1898. 
Moen Photo Service, 200 Moen Bidg., La 
Crosse, Wisconsin 


PHOTOGRAPHY for pleasure and profit. 
Prepare at home. Common school edu- 
cation sufficient. Write for information and 
requirements. American School of Photog- 
raphy, 1315 Michigan, Dept. 1726, Chicago. 
TWO fine bromide enlargements with 8 
Finerfoto Prints from all 8-exposure rolls 
developed only 25c. These utiful en- 
largements make splendid gifts. Finerfotos, 
Box 898-18, Minneapolis, Minn. 
ROLLS developed and 4x6 oversize glossy 
Velox prints 8 ae 30c. 12 exposure 
45c. 16 exposure 60c ernight service. 
Clemet Photo Service, 1318 W. Columbia 
Ave., Philadelphia. Pa. 


ENLARGEMENT 4x6 in colors & film dee 

a 8 Velox deckled- edge prints, 25c. 

Im mailers 1-day service. Mail films 

to ee Dept. PO Box 606, 
New York Y 


faction 
sample 
ig 
645 B: 




















ROLLS Developed aie coin. Two 2 f x7 
Deuble elas Professional mi) 


ments. 8 Gloss Deckle 2 Ee ee Prints 
BEAUTIFUL salarrement from — a 





Photo Gervies.. Dept. 
ture on roll 25c t Rate Photos, Dept. 





A-6, Janesville, Wis. 


45 


advertisers, 





! App 4x6 en- 
sparkling prints 
Rushford, 


eight 
sixteen 
Box 58-159, 


ROLL developed 
largements. or 

25c. Crystal Studios, 

Minnesota 

ROLLS developed, two sets prints 25 
prints 20c dozen. Eshlemans Studios, 

331, Perth Amboy, N. J 


” Re- 
Box 


16 OVERSIZE Deckiedged prints and two | 


enlargements, 25c. Owlphoto PS2, Weath- 
erford, Okla 
POULTRY & SUPPLIES 


YOUR greatest poultry problem will look 
simple when you read American Poultry 
Journal regularly. 500,000 poultrymen do. 
y nly 25c year, 5 years $1.00 
y Journal, 527 S. Clark, 





MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 
INDIVIDUALLY Designed Letterheads 
$2.95 thousand del: ro _Anything quot- 
ed. Irelan Printing Co., 7 Oakland, Day- 
ton, Ohio. 
LOTS 


RINTING, 


5000 elegant envelope sli 
rs, $8 ; postcards 
prices. Samples, 


8 75 All 
Goodprin 


5, 1000-—$2.95 
envelopes, billhead cards ilson 
724 Monroe Street, Madison, W 

1000 6x9 CIRC U LARS, iteshond 
All kinds printing. Ad pre 
Ok! 


LETTERHEADS, 
; Ine 
isconsin. 
$2.95 
Chelsea 
ahoma 
nically produced 
es. Sicocar 3 
terheads 


1000 WHITE Bond 8',x11" let 
Ba! 


or black ink, $1.33 with order 
$2.97. CO. D. Goheso, Omena, Michi 
60c M, Env 
36 St. Paul, 


¢lopes 
Ro- 


s card 
Sales, 


PRINTED busines 
Maloney 
i ¥ 


$1.60 
chester 
JOB printing, circu 
velopes, Bell Press 
JOB Printing Quick, 
Atlantic, Box 653-B 


PRINTING OUTFITS & 
PRINT your own cards, stationery, circu- 
advertising. Save money. Simple 
furnished. Print bg others, nice 
outfit he ; Senior outfits 

free Kelsey. Inc., T-8, 


lars, letterhead en- 
PS, Winton, Pa 

reasonable 
Rock Hill 


SUPPLIES 


Samples. 
; Cc 





Meriden 
PRINT at home 
catalog of presses, 
Peiffer & Company, 
ark, N. J 
INEXPENSIVE 6x9 Printing Press 
Free. Novelty Shop Do wnsv 
PRINTING Presses, Type, Supp! 
x Turnbaugh Service, Loysy 
NEW Type 39c font Catalog dime 
1238, Jackson, Michigan 


PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 
operate general Appliance Repair shop 
Complete, illustrated course shows you 
how. Welding. Refrigeration, Motor re- 
pair, How to get business, etc., 
covered. Free literature. Christy Supply 
Dept. 1021, 2835 N. Central Ave... Chicago 
$5000 FROM Half Acre! Growing Ginseng 
Fall p! anting. Seed, contract supplied 
Particulars 10c. Associated Growers, Dept 
12, St. Norbert. Manitoba 
$40.00 WEEKLY, Made growing mush- 
rooms, Fresh, Dried. Dominion Patent 
331583, free spawn. North American, 169Y 
Yonge, Toronto, Canada 
RADIOS, SUPPLIESS& INSTRUCTION 


REVISED plans 18 Crystal Sets (SW rec- 
5300 miles), with ‘*‘Radiobuilder 
25c. I qhereneries, 1406-T 77th Ave- 

. Oakland, 

RADIO kit ready to wire 

ty. All kinds. Latest catalog—free, Mc- 

Gee Radio, PS-20. Kansas City, Mo 

MAKE your own simple long distance Crys- 

tal radio, Illustrated instructions, 25c. 

Alva Alien, PS427, Clinton, Missouri 


RARE COINS aos 


FREE! Foreign Coin, banknote and la 
50-page illustrated coin catalogue to ap 
age y service applicants. Send 3c postage. 
to $20 cash paid for Indian head cents. 
10c. Tatham 


10c will bring a complete 
type and supplies 
4 Columbia St., Ne 


Details 


Box 





Factory qt 





All dates wanted. Buying list 
Coinco, Springfield-D50, Mass 
COMMEMORATIVE $'»s. Columbian, Lin- 

colin, Stone- Mountain Long - Island, 
Cleveland, $1.00 each. Illustrated catalogue 
25c. Norm Shultz, Salt Lake, Utah, 
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ONE 








all phases | 
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SCIENCE 


WILL pay to $350.00 for certain dimes 
Nickels $500.00. Cents $800.00. Over 1000 
quotations. Catalogue 10c, Allan Appell, 
Sedalia-6A, Missouri 
WE purchase all Indianhead pennies “Com- 
plete catalogue 10c. Waltman, 398 Broad- 
way, New York Seas ee 
10 INDIAN Head cents, different dates, 
also pricelists, 35c. Schultz, 1053%4 Rich- 
wood, Cincinnati, Ohio 
50,000 COINS, medals, p 
free. Nagy, 8-M South 
phia Pa 
30 DIFFERENT Indian cents $1.50 Sales 
list free, Wittlin, 1681 Broadway, N.Y.C 
RUBBER STAMPS 
line 15c; two lines 25c; three 
35e. Excello, Box 500, Shreveport, 
Siana 
3 LINES 30c; 
Signatures, 
Wis 
CUSHIONED, 2 lines 25c. 3—35c. Ours are 
better! Ad-Crafts, LaCrosse, Wis 
SONGWRITERS» : ” s3 
WANTED. Poems, to be set to music. Sub- 
mit for consideration Transcription rec- 
ords made. Rhyming Pamphiet Free. Kee- 
nan's Studio, PS, Box 2140, Bridgeport, 
Conn : : a Me 
SONGWRITERS—Send Poem For Immedi- 
ate Consideration and Free Rhyming 
Dictionary. Richard Brothers, 146 Woo 
Building, Chicago + 
SONGWRITERS: Send poems for offer and 
Free Rhyming Dictionary. Phonograph 
records made. Vanderbilt Studios, Box 112- 
DO, Coney Island, N.Y. _ 
SONG poems wanted for musical setting. 
Submit poem for immediate considera- 
tion. Five Star Music Masters, 646 Beacon 
Building. Boston 
SONGS 
for melodies, 
wood Recording 
$ta., Los Angeles 
SONGWRITERS: Write for free instructive 
booklet concerning song poems, 
Music, Dept. 26, Salem, Ind. * 
SONGWRITERS: Write for free booklet, 
Profit Sharing Plan. Allied Music Com- 
pany, 204 East Fourth, Cincinnati, Ohio 
GOOD Music Composed to Good Words. 
rm nald Belcher, Chatham, New Jersey. 
Established 1910 
SONOW RITERS! 
offer. Hibbeler, C15, 
cago 
eee | GOODS, GUNS, FISHING 
CKLE, ARCHERY 


Construction-In 
free. Archery, 


aper money. Lists 
18th, Philadel- 





lines 
Loui- 


Cushioned, indexed, 35c; 
$1.50. Printrite, Wauwatosa, 





Holly- 
Preuss 


Free examination, 
Studios, 87L22, 


outstanding 
Chi- 


Amazing, 
2157 No, Avers, 





struction 
617 


BOWS — Arrows 
Book 50c. Catalog 
South State, Chicago 
ARCHERY equipment: catalogue free. Mid- 
est Archery, 2209-D East 75th, Chicago. 
SEND 10c for list 100 used guns. Frayseth’s, 
Willmar, Minn 
USED guns, bought, sold, exchanged 
stamp. Howe, Coopers Mills, Maine 


STAMP COLLECTING 


List 








NOTICE 
Readers answering ads offering Ap- 
provais receive a selection of stamps 
from which they may make pur- 
chases at prices indicated. Ten days 
are allowed for payment and return 
of undesired ——- Otherwise ap- 
proval applicants become subject to 
Section 2350, Postal Laws & Regu- 
lations, 1932, providing penalties for 
obtaining property by false pretense. 











GIANT Packet 136 All Different from Afri- 
ca, South America, South Sea Islands, 
etc. Includes Nicaragua airmail, two scarce 
unused United States cataloging 20c, tri- 
angie and animal stamps; many others 
Also includes fine collection 25 different 
British Colonies—Charkari, Jamaica, Jo- 
hore, etc. and United States $4 and $5 
high values Total catalog price over 
$4.00! awerrinies for only 5c¢ to apororal 
applicants! mf Stamp Co., Dept. 55-A, 
amden, New York 
SMOKY Mountain commemorative sheet, 
largest U. S. stamp issued, and 33 VU. S. 
including commemoratives, airmail, reve- 
nues, etc. Catalogs 75c—To approval appli- 
eants for 5c. Curhan Stamp Company, 
Dept. C Gloucester. Mass. 


MONTHLY when 


Song Poems Wanted. No Charge 


United | 


= 


writing to advertisers. 


16 PAN AMERICAN sets 10c. To attract ap- 

proval applicants of the better type we 
are making the following amazing offer 
From our good neighbors in the Western 
Hemisphere 16 sets from 16 countries 
Mexico 729-33 complete, Canadian Royal 
Visit complete, Puerto Rico 85-86, Jamaica 
George 2 values, Ecuador map, Guatemala 
birds 3 val., Venezuela 80, British Guiana 
new waterfalls, Old wowfoundiand. O- 
livia postal tax complete Peru map and 
pictorials, Columbia 2 RA pictorials, Chile 
transportation pictorials 3 val. Paraguay 
commemoratives 2 val, Brazil 5 val. Cuba 
264-68. We will send all these for only 10c 
to sincere approval applicants. Kindly state 
whether you wish ‘“‘on approval’’ United 
States, foreign or both, Approval Head- 
quarters, Globus Stamp Company, 268- 
Fourth Avenue, New York City, Dept. 217 
ABSOLUTELY Free—Scott's Latest De- 

Luxe Loose-Leaf $3.50 Album, covering 
entire Western Hemisphere—or Standard 
$3.00 Stamp Catalogue, to approval appli- 
cants becoming customers. Our approval 
feature only the finest and latest South 
and Central America. America’s Stamp 
Service, Palm Springs, California 


POSITIVELY Greatest Free offer—Latest 
Scott's International $3.50 Stamp Album 
—covering entire World, contains 30,000 
illustrated, descriptive spaces; Scott's 1942 
Standard $3.00 Catalogue ‘‘Philately’s En- 
cyclopedia’’ absolutely Free to applicants 
for Foreign Approvals becoming customers. 
Plymouth, Dept. A-3, Bell, California. 


A STAMP collector's dream: To exchange 
duplicates leisurely at home against 
stamps he really needs, selected from thou- 
sands of fine and different booklets. Thi 
service offers to all adults without 
Liberty Stamp Exchange Circle, 30 East 
92nd Street, New York. Free information N 


FREE 10 stamps from 

our first U.S. Approval Selections, plus 
Illustrated 1942 U. S. Price, Check list. 
This generous offer made to introduce one 
of the finest selections of U. S. Approvals 
ever offered Cosmopolit an Stamp Co., 
Dept. S, 1457 Broadway, N. Y 


$1 = (os. Price) for ic! Two mint U.S.A., 
+. “queer countries” packet 
(Diibout!, Manchuria, etc.); scarce set 
Russia, cat. 75c. Everything for only one 
cent to approval applicants! Garcelon 
Stamp Company, Box 418, Calais, Maine 
FREE-Fighting French—New 1942 Mint 
Issues of Cameroons, Equatorial Africa, 
Caledonia and Oceanica—to serious new ap- 
plicants reqi Jest ing approvals! Send 3c 
postage. Int erci y Co Dept. Y, Port Wash- 
ington, N 
SEYCHELLES, Nejd, Caymans, Manchu- 
kuo, Brunei, Turks Caicos, British Soio- 
mons (Cannibaland). Everything 3c with 
approvals Viking. 130-P Clinton St., 
Brooklyn, N. Y¥ 


FINE Approvals, 


Your choice of any 


freshly mounted. Fast, 
personal service. Tell me what countries 
you prefer and I'll send their stamps 
Milton Skinner, 345 East Ocean, Long 
Beach, Calif 
206 DIFFERENT stamps including Kedah, 
Haiti, Cochin, Albania, Johore, Perak, 
only 10c to approval applicants. Reich 
Stamp Co., 4647 Kenmore, Chicago, Dept. 
83 
BRITISH Empire Collection! Burma, Cy- 
prus, Gwalior, Sarawak, Tasmania; Al- 
so 50 other British. Only 5c with Pictorial, 
and Commemorative Approvals. Lyman 
97 Nassau, New York City 
19 CENTURY U. S. Commems., Civil War 
Revenues, Battleship $5 & $10 Stamps, 
1942 Illustrated U. S. Catalogue. Free to 
U. S. Approval applicants. Metropolitan 
Stamps, 198-X Broadway, New Yor 


STAMP Dealers—Your ad in this column 
will produce profitable business at low 
Write for proof. O. K. Kelly, Dept. 
_ 353 Fourth Ave., New York, N. Y 
pa ‘Complete “United States” stamp 
catalog with 1,000 ill —— Send 3 
for postage, Harris & 99 Transit 
Building, Boston, Mass 
PHILATOPIC Monthly Free—Forty pages 
—profusely illustrated. Includes Stamp 
Encyclopedia. Empire Stamp Company, 
Dept. PR, Toronto, Canada 
SPECIAL—Airmails—23 differert, includ- 
ing Zeppelin, Triangles, Latin-America, 
etc., 5c with approvals. Continental Stamp 
Co... Dept. C, Sandy Hook, Conn. 
EXCHANGE your duplicate stamps, List, 
swappers, dime. Registrar, Box 2166, 
Denver, Colorado. 
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U.S. $5.00 Stamp No. 573 (Perfo yrated Ini- 5 SETS Western Hemisphere, 5c. Approvals FREE! Austria War set. Postage 3c, Wil- 
tialed) 10c to applicants for U.S. ap- Post Horn Stamps, Dept. S, Los Alami- liams, 601 Archerbidg.. Baycity, Mich. 
SS) am = O'Brien Place, tos, Calif i wee 50 BRITISH Colonies 9c. Pricelist Free! 
Brooklyn, Y FREE Premium with approvals. Vargo Negreen, Pilgrim, Forest Hills, N. Y 
WAR in the Desert! Stam ps from Egyptian Stamps, 1423 Cleveland, Racine, Wiscon- > “ 
Sudan showing Camel Post. Five cents to sin . ao nemoomna F ours panes 
approval applic ants. Haase, 1616 Avenue TEN crazy-shaped stamps, 3c with ap- TAT ut fits rite today, Zeis 
S", Brooklyn, New York provals, O. Knopp, Box 1381, Bristol, Studio, 728 Leslie. Rockford. 11 
UNITED States approvals complete cover- Conn : TRAPPERS 
age fine quality, attractive prices. Se FREE! Western Hemisphere Packet. Post- sUY hi , ment » 
le Stam c } oconut Gro ~ .- : inting, trapping equipment where 
no A gama - cai ‘eG aor age 3c. Owens, 801 Welshbidg., Baycity, professional hunters, trappers buy. Low- 
— = = —~ Mich est prices. Write for Free catalog. Hill 
et ae >. 178, 183, 206. 209, | 25 DIFFERENT Ceylon 25c with approvals. _ Bros. Fur, Dept. 356, St. Louis. Mo 
219d, 220a, 223, 2 266 c. 303, 2: t Sts . 4 ehurs > — 
Approvals sccompans fine toa. | ote ee © Pee on TREASURE FINDERS 
Westport, Connecticut ——— 7 MT-SCOPE Metal Locator fully guaranteed 
5 t tc. Illustrated al- ‘ p J 
gle JS omit — dl aweneupouss © e.5 —" wn ee and unsurpassed in efficiency. Time pay- 
ls I 2 - = - ment plan, trade-in and accessories. Free 
Approvals. F-S Compan ) Us 10 U. S. AIRMAILS l5c, U. S. approvals literature. Fisher Research Laboratory, 
ton. Texa Mouser, Box 207, Peoria. Illinois Palo Alto, Calif 
UYING > , ts U . PENNY approvals! Dandy packet free. r me, —— r- — 
a 4 7 Bay sleeme ents eee Gente Munjar, 1750 Fairmount, Cincinnati, Ohio WANTED—MISCELLANEOTS 
io “en? "1180 East 631 jot ; i s ol ” 25¢ HIGHEST Prices for used Cameras, Binoc- 
Pic x... _ : ey = . ge By as my oe Bee “ ulars, Microscopes, Drawing Sets, Tools, 
a = = : : : any optical or scientific Instrument. Satis- 
Expre t (facsimiles), BARGAIN half-penny approvals! Boyce, 23 faction guaranteed. Gordon's, 162-S Madi- 
Rober 1 Shearer ea Glen St., Concord, N. H son, Chicago 
15.000 VARIETIES Ic, 2c, each! Davison Ss 
for nts Box 31B, Wollaston, Mass wiTGWWAKive oe , —— 
bt. W. Smit McKees : - C aterials— Tools 
Robt. W —— PENNY Approvals that satisfy Neil Gron- Watches. Bought: Sold Best prices for 
——— - - - berg, Box 5441S, Philadelphia, Penn Old Gold, diamonds, Free Catalog. Ben 
ad ee eet ae pee. oS 115 VARIETIES—10c; 500—65c; 1000 Segal Company, Box 150, Chicago 
illustrate catalogu reevey, ° 75 ; sllevie ans 
Pa - . $1.75. Harris, Belleview, Florida WELDING, SOLDERING 
. m UNITED States—-Bargain list free. Ewing BUILD d.c. arcwelder without rewind! 
= pce . r -§ 109 N. Dearborn, Chicago armature. Plans $1.00 each. 25 tc 
Idaho, Toledo, Ohio U. S. APPROVALS—Complete stock. Big ®mperes from Vehicle motors, Light ¢ 
- cash discounts. Box 488A, Minneapolis generators, Automobile starter-generators. 
a Airmail gle rr HATAY 1.3 cy Bel With = B Welders Club, WB-3432 M-Mart, Chicag 
‘ r r r I . q niy 3 ith approvais ene ice 
Ms 4 app ten ivan “Middietown Ptah road USE gasoline for welding and t 
Make your own torch, Instructions 
APPROVALS. An t ~. t TRY our jumbo penny approval books. U. S. currency. Matthews Mig. C« 
chase, 1226-O W« oodr' if N ___O. K. Stamp, Cent tralia ii ________—iDeer, Alberta, Canada. _ : 























A KITS 

















Enables you to do difficult calculations instantly 2 iwi 





without paper or pencil—multiplying, pro- a h 7 . 
portions, division, extracting roots, For High School & College Stu- 

- dents. Send 5c for Literature and 
Retail Supply Catalog. 


K : - L ans J. H. WINN MFG. CO., Dept. 110 
< ete: . a 124 W. 23 St. New York, N. Y. 


et Accurate, white composi- 
tion face. Has Standar 

A. B, C, D, CI 
1 


an 
Scales 


] nd r er alate 

putfit, including p ». 32-page illustrated in- 

struction book rrying . Be Ke oins (60c in Can- 

ada). U. S. Defer tamt ) ailed postpaid. Sat- 

action guaranteed or mor refunde (Schools and dealers: write 
quantity price.) Send today for this great slide rule value 


FR RANKLIN PRODUCTS co., 260 ‘Maple Grove Ave. ° Fort } Wayne, ind. Ind. 


ONAN ELECTRIC PLANTS 
ALTERNATING AND DIRECT CURRENT 


Produce Current, same as City Power Lines, for FARMS 
SCHOOLS, THEATRES, PUBLIC BUILDINGS 


Operate Lights, Radios, Moters, All Appliances 

Over @ STOCK MODELS — 88 to 50,000 Warts 
Any \ otrage — Any Frequency 
Cambenation & ( D.C. Types 

Manaal Pull Auromartic and Self Starting §% up 

Gappet | COMPLETE. READY far OPERATION 


THOUSANDS IN USE IN ALL PARTS 
o 


* THE WORLD 
Write for Complete Details 
kone os urate CATALOG 
1492 Reyeleron Avonue MINNEAPOLIS. MINN 


REAL SERVICE 

is built into every Gerstner Chest. Free 

Catalog to toolmakers and mechinists Just off the press — big, new full- 
GERSTNER TOOL —_ | 


542 Columbia St. ayton, Ohio | color Lionel Catalog. Send for your free 
ee — ——— \ copy at once. Use the coupon below. 


W hon Wi riting » Advertise \) FREE! FREE! FREE! FREE! 


Pp Ss Pp 5 Pio co 
LIONEL, Dept. 1, 15 East 26th St., New York, N.Y. 


METAL AND WOOD WORKING MACHINE TOOLS Please rush me free copy of new 1942 Lionel Catalog. | 
Send for new FREE catalog of complete 1 N | 
ome 























line of Machines, Motors and Accessories 
y_WALKER-TURNER CO., INC+2102 Berchman St. Plainfield, n.d. Aiton i 
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WONDERS OF AMERICA 
War Clouds! 
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; 
HOW DOES iT FEEL TO 
BE DOING WAR WORK, 


? 
DAD? p< 


YOU OUGHT TO 
KNOW, CHUBBINS, 
YOU'RE PRETTY 
BUSY AT IT << 

YOURSELF Sa 
Bila 





THERE'S ALADDIN 
AND HIS LAMP 


WHAT DO YOU MEAN, 


ADDIN AND Hi 
— ps A BATTERY OF 


THESE LITTLE 
DEVICES CREATE 
AN ENORMOUS 
WALL OF SMOKE 
TO SCREEN TROOP 

MOVEMENTS 


THAT SCREEN 

CAN TRIPLE 

THE ATTACK 
EFFECTIVENESS 








iS THE SMOKE IN 
THOSE GRAY 
CONTAINERS 


NO. BUT me ¥ 


SMOKE -PRODUCING 
CHEMICALS ARE 


I'VE ALWAYS FELT 
THAT THE BEST 
SMOKE COMES OUT 
OF A HANDY 
RED POCKET CAN 














HA! HA! THATS RIGHT. PRINCE ALBERT 
SMOKES ARE THE MULOEST YET 
THE MOST FRAGRANT | KNOW 


NOW HE'S REMOVING THE 
SAFETY PINS FROM THE 
SHELLS. ALL THE GUNS ARE 





WOULON’T THE ENEMY BE WARNED 
BY THE SMOKE THAT AN ATTACK 
i WAS COMING ? OF COURSE — BUT 
" ‘ THEY WOULDN'T 
KNOW ON WHAT SPOT 
TO TRAIN THEIR GUNS. 


THATS THE POINT IN LAYING 








ELECTRICALLY CONTROLLED 
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Bs YD 7M -\ a smoKe-screen aS 
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Y TREATED! ij 
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PRINCE ALBERT 
HELPS A PIPE TO 


NO WONDER 
PIPES SMOKE 
MILDER! 





CAKE UP BETTER. 


nition Toru tar Sct 


AND PA. PUTS THE 
REAL PLEASURE IN 
ROLLED SMOKES, TOO. 
BETTER-TASTING, 
EASIER-ROLLING 


PRINCE ALBERT 
FOR RICH TASTE 
WITHOUT BITE. 

ITS NO-BITE 


CRIMP CUT,TOO, } 
FOR EASIER &% 
PACKING, DRAWING 


— AND ROLLING! 
Y 
- THERE'S NO LZ 
OTHER TOBACCO 
LIKE PRINCE ALBERT. 
IT'S THE h 


NATIONAL JOY } 
“ 


AVERAGE OF THE 
30 OTHER OF THE 
LARGEST- SELLING 

BRANOS TESTED 
COOLEST OF Aig { 


INCE A BERT 
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FIRST PORTRAIT OF A BACTERIOPHAGE 


Five of the germ-killing viruses, magnified 60,000 times in this remarkable picture, reveal their strange 
tadpole-like shape. Such views promise giant strides in the conquest of disease through preventive medicine 


OW friendly, tadpole-shaped viruses 
help sick people get well has just been 
revealed to the eye and the camera. 

Collectively, they are called ‘bacteriophage 
which medical men have theorized about 
but never before have seen in action. Now 
the RCA electron microscope, 50 times as 
powerful as the best optical instrument 
portrays for the first time dramatic scenes 
of phage particles in victorious combat with 
germs 

White blood 
bacteriophage form the 
dangerous bacteria 
size, the germ-eating 
easily observed. But it was 


corpuscles, antibodies, 
body's triple 
Compara 
white 


ance against 
tive giants in 
corpus¢ les are 
hardly more than a year ago that observers 
it the sighted anti 


electron microscope 
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bodies, which behave as if they were chemi- 
cal molecules, coating and immobilizing 
germs without destroying them. In contrast, 
the filterable viruses of bacteriophage now 
have been seen to attack and demolish 
germs. Whether they are living organisms or 
chemical bodies still is a moot question 
among scientists 

sacteriophage pictures show that the vi 
ruses measure only about 1,000 atoms long 
ind 600 atoms wide. A thousand of them 
could parade single file into a _ pinhole 
through this paper before the first one 
reached the other side. Yet they fearlessly 
prey upon bacteria many times their size 
Attaching themselves to a germ by head or 
tail, they multiply rapidly, and in about 30 
minutes the unhappy host is done for. Dif 


10 





Bacteriophage attacking bacteria (Bacillus 
coli). As shown here, magnified about 34,- 
000 times, they have had only about five 
minutes since being mixed with the germs 


After ten minutes, reinforcements come up 
to help the bacteriophage, and the bacteria 
show signs of wear. In this and the photo- 
micrographs on the opposite page the RCA 
electron microscope magnifies 20,000 times 


ferent types of bacteriophage have finicky 
tastes, selectively attacking germs of spe- 
cific diseases 

To observe it electron micro- 
scope, separate bacteriophage 
and germs are mixed upon a supporting film 
of the specimen holder. After five, 10, or 
more minutes the mixture is dried, stopping 


under the 
cultures of 
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\liewe Particles Swarm 
to Attack 
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ig Bacteria 
how Signs 
of Wear 
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Reinforcements 
of Bacteriophage 
Enter Fray 





all further interaction, and permitting ob- 
servation of what has happened in the given 
time. First experiments by Dr. S. E. Luria, 
of Columbia University’s College of Physi- 
cians and Surgeons, and by Dr. Thomas A. 
Anderson, of the RCA Research Labora- 
tories at Camden, N. J., employed the germ 
called Bacillus coli—a favorite “guinea pig” 
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Chewed-up Bacterium j 
Begins to Disintegrate 4 
Bacteriophage PALS 
Assault Proceeds " 
Despite Heavy aie By w= 
. a y~ 


Casualties - 











Bacterium is 
Complete Wreck 


with Phage Particles 
and Bacterial Debris 








among bacteriologists because of its typical 
behavior. Further tests with disease germs 
confirmed the results. Different kinds of 
bacteriophage were seen to vary somewhat 
in their proportions, but those observed pos- 
sessed characteristic “heads” and “tails.” 
Implications of the new means of study- 
ing germ fighters stagger the imagination. 
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Twenty minutes have passed, and now the bac- 
teria are pretty thoroughly chewed up and are 
beginning to disintegrate. These are the first 
pictures ever made of bacteriophage in action 


Half an hour after the fracas began, the bac- 
teria are a complete wreck and the battlefield 
is strewn with phage particles and bacterial 
debris. Bacteriophages ore specialists, some 
kinds checking one disease and some another 
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Hitherto medical experts have had to grope 
in the dark, hampered by conflicting the- 
ories, developing new ways of immunization 
against disease by slow and cautious experi- 
ment. Able at last to see and study what 
they have theorized about, they foresee 
phenomenal advances in preventive and 
curative medicine. 
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UNINVITED GUESTS 


LIKE 


AT A PARTY, THE HAVOCS 


RUIN THE NAZIS’ SHOW 


T IS night over a German airport 

Droning high in the darkness, out 
of the flak range of air-base defenses, 
and painted black as death, is a 
wicked, American-built light bomber 
which the British call the Havoc or the 
3oston, and Americans call the DB-7 
or the Army A-20 

The Havoc (let's stick to the British 
name since this is a British operation) 
is waiting, motors throttled, for the 
return of Nazi bombers from a visit to 
England. Here they come now. Their 
crews are tired from dodging flak 
over England. Now that they are al- 
most home their alertness slips from 
them; their taut nerves relax 

From above the Havoc drops on 
them like an avenging falcon, its can- 
non and machine guns blasting vicious- 
ly. The German pilot can't do much 
maneuvering. He is short of fuel from 
his trip to England and back. If his 
plane is not down, he tries to 
land so hurriedly that he forgets to 
lower his wheels, or overshoots his 
mark, and crashes in the darkness. The 
bombardier in the Havoc adds to the general 
chaos by bombing out the field lights of 
the German base 

Perhaps the German gives his motors 
the gun and tries to make a run for it to 
another field. The Havoc lets him go. For 
there is a Havoc hovering over every field 
the bomber can make with the limited fuel 
left from the round trip to England, and 
the bomber is merely postponing the bad 
news, not escaping it. 

Intrusion tactics are the name given to 
this type of operation, for the Havocs in- 


shot 


These American-built British-piloted Havocs .. . 


trude themselves over the German air bases 
like unwelcome guests at a party, unwel- 
come guests who eat up all the cake and 
have all the fun. In fact, party terminology 
was used by one pilot in describing what 
goes on. “Just a piece of cake,” he said 
“We shoot at everything we see, frequently 
getting two or three. The Jerries sometimes 
get so jumpy they start firing at each other.” 

The American A-20’s, originally built for 
the United States Army Air Forces as light 
attack bombers, have been found perfect 
for intrusion tactics. It is a shoulder-wing, 
all-metal monoplane, powered by two Wright 
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.. + hover over German bases at night and destroy returning bombers whose crews and fuel are spent 


Cyclone engines, which are placed in under- 
slung nacelles, tapering back far beyond the 
trailing edge of the wings. 

The planes carry a crew of three or four 
and are equipped with heavy armament, 
light bomb load, and exhaust screens. For 
night-intrusion operations the planes are 
painted a dull black. The pilot’s single cock- 
pit is forward of the propellers and the 
bombardier’s transparent compartment is 
in the nose. The gunner can fire from a rear 
cockpit, or from an opening in the belly of 
the ship. 

The Havoc has one outstanding peculiari- 


OCTOBER, 1942 


ty of construction. Its wings are pointed 
downward, instead of up. In order to get it 
into the air, when roaring down a runway, 
the pilot has to pull the stick back to lower 
the tail and offset the tendency of the nose 
to press down. The British ordered quan- 
tities of the planes in the early days of the 
war and used thein as attack bombers under 
the name of Bostons. When the Germans 
shifted bombing attacks from day to night, 
after they lost the Battle of Britain, the 
Bostons were equipped as night fighters and 
called Havocs. It is a singularly appropriate 
name. 
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T Clamped in the hollow spindle of a spinning machine, the heated end of a seam- 
less steel tube is rotated against an electrically heated roll while a steel tool 
molds the white-hot metal. Each spinning machine is manned by a three-man crew 


: | Spinning Big Bombs the 
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In a few seconds, the bomb's nose begins to 
take form, the movable tool being manipulated 
by the operator so that the hot metal is molded to- 
ward the tube's center. In half a minute the nose 
of the bomb is formed and closed by a perfect weld 


3 After the nose has been spun, a conveyor takes 
the bomb casing to another furnace, in which 
the other end of the tube is heated as shown in the 
photograph. A 36-inch length of eight-inch tubing 
for example, makes the case for a 100-pound bomb 


On another spinning machine, the shaping of the 
bomb's tail is started. This is done in the same 
manner as the shaping of the nose except that the 
end is left open for loading. Then lugs are welded 
onto the casing to fit plane bomb-suspension devices 





IKE moist clay taking shape under skilled 
[ fingers on a potter’s wheel, tubes of 
white-hot seamless steel, with the uniform 
strength of solid forgings, are now spun in- 
to casings for aerial bombs. Devised by en- 
gineers of a U. S. Steel Corporation subsidi- 
ary, this revolutionary process is turning 
out thousands of bombs in plants in the 
Pittsburgh area, and its originators are 
teaching their competitors how to use it. 

A few of the men who operate the spin- 
ning machines are old hands in the steel 
mills, but most of them are youngsters who 
have been trained during the past two 
years. In teaching the process, teamwork is 
emphasized, and in organizing the three- 
man crews great care is taken to select men 
who will work well together. Each crew 
sticks to its own machine, and thinks it is 
the best in the plant. The process is much 
faster than the old way of making bomb 
casings, which was to shape a slab of steel 
in a cupping press, stretch it into a closed end 
cylinder by repeated drawings, and machine 
its nose to a point. 
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f Way a Potter 
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5 A conveyor carries the shaped casing to a normalizing oven where it is treated to toughen the 
steel. It is then air-blasted inside and out with pieces of steel. Nose and tail are machined and 
drilled for fuse and fin assembly. After spraying and lacquering, it is oven-dried ready for shipment 


OCTOBER, 1942 








AMERICA’S 
VEST-POCKET CANNON 
IS A 


Machine-Gun 
Destroyer 


ACCURATE 60-MM. MORTAR 
THROWS DEADLY SHELLS 
INTO THE ENEMY’S LINES 


By HICKMAN POWELL 


NE of the most important elements in 
O the increased fire power which our in- 
fantry uses against the Axis is the 60-milli- 
meter mortar, a light, hand-carried cannon 
which tosses three-pound packages of TNT 
with deadly accuracy at ranges up to 2,000 
yards 

Along with the machine-gunners in the 
weapons platoon of an infantry company, 
there are mortar squads of five men, each 
equipped to do a clean-up job on enemy 
troops whom rifles and machine guns can- 
not reach—-men who have taken cover in 
ravines or trenches, along the banks of 
streams, in woods, or on reverse slopes. The 
mortar projectile flies high into the air 
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Even the best of grenadiers can throw a hand grenade no farther than 75 yards, while the new 60-mm. mort or 
is effective at that range and up to 2,000 yards. The diagrams above illustrate this difference. In the drawi: > 
at top, the powerful little mortar is shown tossing destructive shells over obstacles into the enemy's lin: s 














THE CORPORAL carries field glasses, the sight, lensatic com- 
pass, mortar base plate, a bore-cleaning brush and staff, and 
a bag of spare parts, as shown below from left to right. The 
gunner in the photo at the right carries the mortar tube and a 
bipod on which it rests. He bears side arms for protection in 
the event the squad is rushed by the enemy during close fighting 
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ATTACHING THE BASE PLATE. The end of 
the mortar is set on the plate, as above, 
and held with a lug. The base is fixed in 
position before the crew goes into action 


and drops almost vertically on its target. 

This weapon is a simple but ingenious 
thing calculated to delight anybody who 
ever enjoyed playing with fireworks. It 
is simply a smooth-bore pipe, about 2 1/3 
inches in caliber and about 29 inches 
long, and has a cap screwed on the base 
end. There is a firing pin in the center of 
this cap, and the mortar is fired simply 
by dropping the projectile tail first into 
the muzzle of the steeply elevated barrel. 
The impact on the firing pin, as it slides 
down the barrel, detonates the propelling 
charge. Lying beside it, a gunner can fire 
in this fashion at the rate of 35 shots to 
the minute. 

The base of the barrel ends in a 
spherical projection, which locks into a 
socket on a steel base plate which rests 
on the ground to take the recoil. The tube 
is supported ona bipod which incorporates 
traverse and elevating mechanisms. The 
whole thing weighs only 42 pounds and is 
easily taken apart for carrying 

This mortar itself is not fundamentally 
very different from the Stokes mortar used 
in the First World War. The big difference 
is that the 60-millimeter job is a high pre- 
cision instrument finely made and the am- 


GOING INTO BATILE, the corporal leads the squad 
followed closely by the gunner and ammunition bearers. 
He moves up chead to spot the enemy position, carry- 
ing with him an aiming stake on which the gunner, back 
in a protected depression, as below, trains his sights 


munition has been developed to a high point 
of accuracy and safety. The Stokes mortar 
shell was shaped like an elongated tin can, 
and it had no fins. Thrown from a low- 
velocity tube, it tumbled end over end in 
flight. It was of short range and a hit was 
largely a matter of luck. Sometimes, too, 
the old Stokes exploded prematurely, killing 
its crew. 

Today’s mortar missile flies true to its 
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AIMING THE GUN, 
Using the sight 
and aiming stake, 
the gunner adjusts 
the mortar until 
the squad's leader 
gives the word that 
the range has been 
found. His job is 
doneforthe moment 
now; he lies to one 
side as an assistant 
gunner takes over 


FIRING IS DONE 
simply by dropping 
shells tail first 
into the muzzle of 
the mortar. Impact \ 
of the shell as it 4 
strikes the firing 
pin detonates the 
propelling charge. 


y\. v 
An assistant gunner (4 Pde 


lying down can fire i 


35 shots a minute J 


target. Painted bright yellow, with black 
markings (bright blue for practice shells), it 
is also a very pretty plaything. A round of 
ammunition for the 60-millimeter mortar is 
about 914 invhes long, tapering at both ends, 
with eight fins on its tail to make it fly a 
true course. It looks rather like a miniature 
airplane bomb. 

The nose is fitted with a superquick, point- 
detonating fuse. This is held safe by a cot- 
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BURSTS OF THE SHELLS ore kept in view 
by the corporal as he shouts back directions 
for aiming. Only a few of the first shots go 
wide, for he is a trained judge of distances 


ter pin attached to a wire ring, which is 
jerked loose just an instant before the shell 


is dropped into the mortar muzzle. But 
even then the projectile is not completely 
armed—not until a brass plug is blown out 
of the side of the fuse by the force of the 
propelling charge. This happens just as the 
shell emerges from the muzzle, and not un- 
til then is the TNT charge ready to explode. 
The thing is practically foolproof. If the 
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AMMUNITION BAGS, each with a capacity of 12 rounds, 
hang over the men's shoulders, one in front and one at 
the back. The highly accurate and foolproof shells are 
equipped with tail fins to carry them true to their mark 


propelling charge misfires, the barrel is 
simply tipped forward, the shell caught by 
its sides as it slides out. The cotter pin is 
put back, and it is safe again. 

The propelling charges are even more in- 
genious. The basic charge is a cartridge in- 
serted in the rear end of the projectile, much 
as for a shotgun shell, but it is entirely filled 
with powder. The chamber into which this 
paper cartridge fits is perforated at the 
sides, so that the explosion bursts out side- 
wise between the fins into the space behind 
the belly of the shell. Each of the fin blades 
has a slit in it, parallel with the shell’s axis; 
and into these slits are inserted, diagonally, 
little square bundles of sheet powder, look- 
ing muct like bits of photographic negative. 
These bundles are held in place by their 
corners in the slits, and any one or all of 
them can be easily pulled out. 

Thus the full charge is made up of sep- 
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arate parts. For close work all the 
increments are removed. For middle 
zones of fire, one or more are removed. 
With these variations, and changes in 
the elevation of the barrel, any desired 
range can be accurately obtained. 

The mortar squad is a closely knit 
combat team of five men, including a 
corporal who combines the duties of 
squad leader and observer. Going into 
action, the corporal carries the mor- 
tar’s base plate, spare parts, sight, 
field glasses, and compass. The gun- 
ner carries the mortar tube and bipod, 
while the assistant gunner and two 
ammunition carriers carry twelve 
rounds each. The ammunition bag 
hangs over the shoulders, front and 
back, with a hole at the center to let 
the head through. Additional ammuni- 
tion supplies are parked in a quarter- 
ton truck close to the scene of firing. 

The mortar is set up for firing usual- 
ly in a small gully or other protected 
place, where only another mortar can 
get at it. The corporal places an aim- 
ing stake nearby, for the gunner to 
sight on, and then takes a sight on the 
target with a lensatic compass, to ob- 
tain the approximate azimuth. For 
range he is dependent at the start on 
his ability to judge distance, and art 
in which he has been thoroughly 
trained. 

While the gun crew remains pro- 
tected, the corporal takes his position 
at a point where he can see the target, 
observe the shell bursts, and correct 
the firing. Though the first shot may 
be wide and short, the next two or 
three bring adjustment, as the gunner, 
lying on the ground at the left of the 
mortar, keeps his sight trained on the 
aiming stake and makes the changes shout- 
ed by the corporal. Then the order is to 
fire for effect, five shots in rapid succession. 
The assistant gunner does the firing, lying 
at the right of the mortar, dropping the 
shells in with his left hand. 

Falling on its nose, each shell explodes 
on contact, and the burst affects a wide 
circle. Through natural dispersion, five 
shots cover a large area. The effect on 
enemy personnel is devastating. 

You may hear more about the big guns, 
the monsters that roll into action on high- 
speed axles behind powerful prime movers. 
They are more sensational and make strik- 
ing pictures. But when it comes down to 
close-range fighting with enemy machine 
guns and infantry, the little 60-millimeter 
mortar will be right in there, clearing the 
way for the advance. The Axis will hear 
from our vest-pocket cannon. 
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MOVIE 
CARTOONS SHOW 


HOW 
AN ANTITANK 
GUN WORKS 


Walt Disney's Animated Art 
Quickly Teaches Soldiers 


Details of Caring for and 
Using Canada’s MKI Rifle 


In the field, the MK! can be handled by one 
man in combatting tanks. Cartoon movies of it 
in action, with close-ups of its working ports, do 
much to speed the training of the men who use it 


How a bead on an enemy tank looks to a soldier 
manning Canada's MKI .55 caliber antitank gun 


Cartridges —.55 caliber and armor piercing — are 
fed into the breech as fast as the gun will shoot 
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The sights can be adjusted for either 300 or S00 yards And here is the other end of the one-man antitank 
by manipulating the mechanism in the cartoon above gun —a tank's-eye view straight down the muzzle 


Some of the recoil is taken up by ihe odd-looking Detail of the firing mechanism. These are frames 
gas chamber shown below at the end of the barrel from the Disney cartoon on operation of the gun 


TWO-REEL moving picture, produced 
by the Walt Disney studios as part of 
Mickey Mouse’s war effort, is being 

used with great success in training soldiers 
to operate the famous Canadian antitank 
rifle, the Boys MKI. Combining both live ac- 
tion and cartoon animation, the film reveals 
every important detail of setting up, camou- 
flaging, aiming, and firing the gun, with 
some sequences repeated for emphasis. Ca- 
nadian military authorities say that a sol- 
dier can learn more from one showing of 
the picture, which runs about twenty min- 
utes, than from a dozen lectures and dem- 
onstrations. 

The MKI, a portable one-man gun which 
fires an armor-piercing .55 caliber bullet, is 
regarded by ordnance experts as one of the 
most effective weapons developed during the 
present war. It can knock out light tanks at 
300 yards, and under some conditions can 
stop medium and heavy tanks. To impress 
the soldier with the power of his weapon, 
the Disney picture opens with a comedy se- 
quence in which a cartooned rifle is shown 
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blasting tanks coming head-on, diagonally, 
and at right angles across the field of fire. 
This sequence also demonstrates that to hit 
an oncoming tank the gunner must lead it 
as if he were shooting into a flock of swift- 
flying geese or ducks. 

In the remainder of the picture, the anti- 
tank gun is broken down part by part, and 
cartoon animation shows in detail the oper- 
ation of each part, from the recoil reducer 
in the muzzle to the feeding and ejection of 
cartridge cases. Most of these sequences are 
repeated, so that the gunner can see how 
the gun is loaded, sighted, placed on the tar- 
get, and fired. Details of the cartridges are 
shown, and of the muzzle and firing mecha- 
nism. In all of these sequences enough com- 
edy is injected to keep the soldier amused 
while being instructed. At the end of the 
cartoon portion of the picture, a Canadian 
sergeant repeats in live action every lesson 
taught by the animated cartoons. Even ci- 
villians who witnessed the film were confi- 
dent that they could pick up an MKI and 
blast a German tank out of existence. 
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CAN WIN 





HERE ARE SOME HINTS FOR THE FREE-LANCE INVENTOR IN WARTIME 


Don't be discouraged because you are not an expert.” 
Your very inexperience may give you a fresh slant 
on something the speciolists have overlooked. Study 
the field of work you know best; maybe you can sug- 
gest a method to speed war production or save some 


DON’T 


SUPERMAN IDEAS. The more spectacular an 
ideo is, the less chonce it hos to prove prac- 
tical. A humdrum device may weigh more in 
the scales of war than a “death-ray"’ gun 








ANTI-SUBMARINE NETS for ships. The U-boat 
wear has put a lot of minds to work on this 
problem, and its possibilities have been ex- 





plored by the experts 


SHOTGUN ANTIAIRCRAFT FIRE is another 
overworked field. Trained ballistics men with 
access to the lessons of battle experience, 





know all the answers 


- Yd FLOATING AIR MINES also are best left to 
the experts. In the same clais are explosives 

i dropped by parachute, freak types of pro- 
jectiles, ond bombs 


ae 


-e MINIATURE SUBMARINES and mother ships 
> for submersibles may be left to the noval 

designers. The same thing goes for floating 
—~| air bases and freak vessels 





N THE summer of 1940 Goering’s airmen, 
flushed with their victories in Norway, 
selgium, Holland, and France, swept over 
Britain. There they were met and thrown 

back by some 3,000 R.A.F. flyers. Several 
ctors plays 1 decisive part in that 

historic defeat. The heroism of the young 
nen in the Hurricans an pitfires was one 
them jut heroism does not enable a 
cking plane in the dark. 

gical factor—the 

a radio location 


they could see 
Without it they 
» bring them down 
ike Goering 


critical material. If you have on idea for a mili- 
tary invention, study military literature and mili- 
tary journals to find out what has already been done 
in the same line. Send a complete description to 
the National Inventors Council, Washington, D. C. 


ete) 


rl, ma MOBILE LANDING-FIELD LIGHTS. Also, ice- 

os prevention devices, better landing brakes, 
' diveproof lubrication systems, light hydrav- 
' 


lic power equipment 


BOMB PROTECTION for cities, buildings, and 
Z ships. Light armor and armored clothing. 
Extraction and refining processes for utiliza- 
tion of low-grade ores 

TANK ENGINES of simple design for easy 
servicing. Tank transmissions for improved 
monevuverability. Gasoline ,injection equip- 
ment to replace carburetion 





HYDROCARBON VAPORS as explosives. New 
coolants for liquid-cooled aircraft engines. 
Lower fuel consumption for aircraft. im- 





provements in superchargers 


ROCKET PLANES may seem to fall in the 
Superman class, but this method of pro- 
pulsion holds possibilities for war use. Mine- 
sweeping devices also welcome 





hesitate—and when he hesitated he was lost. 

This is a sample of the part invention is 
playing in the war. Until recently the radio 
locator could not be mentioned in print, and 
even now it can be no more than mentioned. 
3ut it is a fact that without this particular 
unpublicized invention the British might well 
have gone down to defeat. Dr. Vannevar 
Bush, speaking recently on “Science and 
National Defense,” said that “radio detec- 
tion, developed by a group of devoted British 
scientists working from 1935 on, at times 
without much encouragement, offset the 
element of surprise. This one development 
may have saved the isle of Britain 

Dr. Bush should know, for besides being 
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HAVE YOU AN IDEA 
THAT MIGHT HELP? 


THE WAR 


president of the Carnegie Institution of 
Washington, he is, as director of the Office 
of Scientific Research and Development, our 
chief co-ordinator in the field of organized 
wartime invention. It takes some co-ordi- 
nating. Before the war, out of 170,000 manu- 
facturing companies in the United States, 
only 1,800 maintained research laboratories, 
and of these only a few hundred were big 
ones. The number of industrial research 
workers did not exceed 33,000. As Herbert 
Hoover never tired of pointing out, we were 
not doing enough research. As a result, now 
that we are at war we do not have nearly 
enough trained scientists to work on the 
problems which the Army and Navy are 
pressing for immediate solution. Needless 
duplication must be avoided, and that is one 
responsibility of the Office of Scientific Re- 
search and Development and its subsidiary, 
the National Defense Research Committee, 
headed by Dr. J. B. Conant, whose side line 
is the presidency of Harvard University. 
Another is to make sure that the most 
urgent things are done first, and that the 


results of research in one field are articu- 
lated with those in the others 

The NDRC is responsible for the bulk of 
the non-medical scientific work required in 
connection with the war effort. Yet it has 
no laboratories and does no research of its 
own. It farms out research projects to ex- 
isting laboratories—a model of 100-percent 
subcontracting. At last advices it had over 
450 research projects operating under con- 
tract, involving the technical facilities of 
some of the most important university and 
industrial laboratories in the country. 

Every one of these 450 projects is highly 
confidential. The men working on _ the 
various problems, although all of them have 
been investigated and approved by the 
Federal Bureau of Investigation, are not 
told of other problems allocated to other 
groups, unless these are so closely related 
as in effect to be one. Scientific candor, the 
free exchange of information, mutual help- 
fulness, are all washed up during a war. 
A few key officials at the top necessarily 
know everything that is going on. Down 
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“Dry-Ilce Gun” Harnesses Carbon Dioxide to Propel Bullets 


ARNESSING the tremendous expand- 
ing force of carbon dioxide to propel a 
22 


projectile is the idea that Ray Monner, 33- 
year-old inventor of Denver, Colo., has ap- 


plied in the “dry-ice gun” he recently of- 

fered to the U.S. Government. A single 

magazine of crushed dry ice, or solid carbon 

dioxide, is said to fire the gun 1,800 times, 
maintaining a constant pres- 
sure of about 1,170 pounds to 
the square inch. With modi- 
fications, the weapon can 
match the performance of 
any gun using powder am- 
munition, according to the in- 
ventor. Operating cost would 
be about 20 percent of that 
of a conventional gun, Mon- 
ner says, because of the low 
cost of dry ice as compared 
with that of powder. 


Ray Monner, at left, and his as- 
sociate Earl E. Paul, examining 
a model of the "dry-ice gun" the 
inventor offered the Government 








Geor wheels made of cotton are re- 

leasing large amounts of metals for 

other uses. Compressed cotton 
fibers, held together by steel shrouds and threaded 
studs, make a geor that is said to be 30 to 40 
times as resilient as steel, permitting tooth deflec- 
tions which absorb vibrations and reduce operat- 
ing noises. In making the geors, cotton fibers are 
laid flat and straight to form a batting, which is 
given an oil treatment and compressed. Disks cut 
from the compressed batting are assembled be- 
tween steel shrouds and held under pressure while 
holes are drilled and tapped for the studs. The 
blank is now ready for machining into the finished 


was developed by General Electric. 


geor It 

Lightweight bedy armor for modern 

soldiers, similar to the experimental 

British equipment shown below, is 
one of the needs being explored by our war re- 
search. Surveys made in the First World War 
showed that a large proportion of the deaths in 
action were the result of chest wounds, relatively 
few such casualties surviving to reach the clearing 
stations. The armor illustrated was designed by Dr. 
K. Walker, a well-known British surgeon and mem- 
ber of the Royal Society of Medicine. 


THESE IDEAS ARE 


IDEA Collapsible fuel tanks of synthetic 
rubber offer a solution to the press- 
ing problem of transportation of oil 

and gasoline. Developed by the Glenn L. Martin 
Company, they ore an adaptation of the fuel cells 
developed several yoors ago by Martin for use in 
airplane wings—from which, in turn, evolved Amer- 
ica's first self-sealing tanks for warplanes. “Mareng 
cells,” as the new tanks are called, can be fitted 
into railway cars as illustrated below, and also into 
trucks, barges, and other transportation units. After 
carrying fuel to its destination, they can be folded 
compcctly and returned by express. 


REMOVABLE FLEXIBLE 


SYNTHETIC-RUBBER 
GASOLINE TANKS 
PLACED IN THREE 


SEPARATE SECTIONS 


the line each specialist is told only what he 
must know to do his part in the national 
effort. OSRD members listen; they do not 
talk. They know that the results of scientific 
research may be as important to national 
security as the movement of military forces. 

Some of the work which the scientists 
are doing resembles military operations in 
another way: it is quite as hazardous. Dur- 
ing June of this year two Navy blimps, the 
G-1 and L-2, collided off the New Jersey 
coast. One man was saved; twelve were 
lost. Among the dead were four civilian 
scientists engaged in research for the Navy 
on what was described as “an experimental 
mission involving some hazard.’ The OSRD 
was not overstating the case when it said 
that these men had given their lives for 
their country as truly as any soldier or 
sailor killed in battle. 

The men and organizations so far dealt 
with comprise the elite of the scientific 
world, the professionals, the insiders. The 
Government comes to them. They are fully 
smployed, doing the things for which their 
abilities fit them, and conscious of their im- 
portance in a time of crisis. But what of 
the independent inventor, the outsider who 
has ideas which he hopes may be helpful? 
Certainly not all the useful ideas come from 
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ALREADY HELPING TO DEFEAT THE AXIS POWERS 


IDEA Test stands for single cylinders are 
speeding production and improvement 
of aircraft engines by the Wright Aero- 
nautical Corporation. Used in trying out new designs 
in valves, pistons, spark plugs, and other cylinder parts, 
each of these stands uses only one easily changed 
cylinder. As shown in the photograph at the right, 
plates cover all the other cylinder openings in the 
crankcase on the stand. A battery of these stands 
releases the full-size test cells for use with engines that 
are complete and ready for installation in planes. 


Using frozen lard as a refrigerating 
IDEA aadien in the holds of ships is the in- 
genious plan devised by Department of 
Agriculture officials to insure delivery of perishable 
foods to our allies and to American troops abroad in 
spite of possible loss of refrigerator vessels. The lard, 
in large containers, is chilled to zero =. or lower and 
used to line the hull of the 
ship, which has previously 
been insulated. Another 
layer of frozen lard is plac- 
ed on top of the cargo, 
with more insulation above 
it. Tests of the plan have 
already been made suc- 
7 : cessfully, using lard pur- 
ee TOObS + Pee chased by the Agricultural 
a an Marketing Administration 
RD ATO FAH J EYE = for lend-lease purposes. The 
re PEREAATESS plan has the additional ad- 
vantage of saving the 
INSULATION space normally taken up by 
refrigeration equipment. 




















within the charmed circle. No circle is big 
enough for that in a country of 130,000,000 
people. 

The government is well aware of this. 
Some months ago the War Production Board 
announced a system of awards, certificates, 
and citations for American workers who 
devise means for more and better war pro- 
duction. It was an excellent idea, long 
overdue. In ordinary times we waste much 
of our collective inventive ability, like every- 
thing else. But now we need all of it we can 
get, in every shop, mill, and factory, and 
from sources as yet unrelated to the war 
effort. 

The American public is inventive by na- 
ture, and war stimulates the flow of ideas. 
For the free-lance inventor the Government 
has set up the National Inventors Council of 
the Department of Commerce, headed by 
Dr. C. F. Kettering, who for many years 
has been in charge of the research activities 
of General Motors. In 16 months of opera- 
tion the Council received about 90,000 com- 
munications—an average of 1,300 2 week. 
After Pearl Harbor there was a big jump, 
and in one day 2,400 pieces of mail came 
into the office. Of the 90,000 communica- 
tions, 55,000 contained inventions or in- 
ventive ideas, a surprising percentage of 
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which were found to have merit. Some have 
been accepted by the Army, Navy, and 
other Government agencies. For obvious 
reasons what they are, and how they work, 
cannot be disclosed until after the war. But 
the Council solicits ideas and faithfully per- 
forms its function of acting as a liaison 
agency between the outside inventor and 
the armed forces. 

By oo means all of the inventors who con- 
tribute to the NIC are amateurs. Corpora- 
tions like Westinghouse, General Electric, 
Johns Manville, Douglas Aircraft, etc. for- 
ward ideas which are not in their lines of 
work, as the most effective way of bringing 
them to official attention. Some suggestions 
come from men in the Army and Navy who 
have not been successful in promoting their 
ideas through the regular channels of the 
services. In several cases privates have 
received commendation as 4 result of con- 
tacts with the National Inventors Council. 
One man who was driving a jeep was com- 
missioned when he came to the attention of 
higher Army officers by this route. Before 
that his technical qualifications had been 
lost in the shuffle 

The Council acknowledges all communica- 
tions, classifies them, and refers every idea 
received to one or more staff engineers 
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FAST SUB CHASERS like this, armed with long-range depth-charge guns, could make short work of 
U-boats. Unlike the familiar Y gun, these weapons would place charges accurately at great distances 





BOMB PATTERN 
; r 


ECAUSE it carries the longest- 
B range artillery—namely, the 
bomber—the aircraft carrier has 
become about the most important 
of naval vessels, but it is also the 
most vulnerable. To protect it 


ee : . . 
yl a against its deadliest enemies, 


BOMBERS iN 
FORMATION bombers and torpedo planes, is 


the purpose of two inventions of 
DEFENDING A CARRIER. Horizontal bombers attacking Martial S Scull, industrial o 
a carrier must lay a bomb pattern like that shown above agners of New York City. One 
and the best protection is an umbrella of fire from ‘flak is a “flak ship,” a floating anti- 
ships.’ Against the equally deadly torpedo plane, Martial aircraft battery designed as an 
& Scull propose a screen of depth-charge explosions which escort vessel for carriers. Heavily 
would explode torpedoes or turn them aside from their course armed with rapid-firing long- 
range guns, several of these could 
establish a rectangle of explosions 
at various levels above a carrier 
to break up bomber formations. 
The other invention is a gun for 
firing depth charges at long range 
to form a screen that would ex- 
plode or deflect torpedoes dropped 
DEPTH-BOMB oy planes. Guns of this type could 
PATTERNS also be mounted on fast sub 
TORPEDOES chasers like the one shown in the 
artist’s drawing at the top of this 

page. 











CARRIER 





OF MILITARY 


FLAK SHIP. Floating 
antiaircraft batteries 
escort ships of the type 
pictured at right would 
give carriers necessary 
protection against both 
dive and horizontal 
bombers. Heavily armed 
with multiple rapid-fire 
cannon and .50 caliber 
machine guns, they are 
much better fitted for 
the task than are de 
stroyers and cruisers 


FLAK SHIP 


A BOX BARRAGE kept 
moving above the car- 
rier by long-range guns, 
with shell bursts at va 
rious levels, would es- 
tablish a pattern to 
break up a formation of 
horizontal bombers and 
prevent its laying a 
bomb pattern like that 
shown on the opposite 
page. Machine guns 
would give special at- 
tention to the enemy 
dive bombers. Carrier's 
own antiaircraft guns 
would help out those of 


as oe 


the flak ships 
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qualified to appraise it. Those which seem 
promising are passed on to one of a dozen 
technical committees—-on ordnance and fire- 
arms, vehicles, aeronautics, signals and 
communications, chemicals and chemical 
warfare, etc. The inventions which pass 
the committees are then considered by the 
Council as a whole, and, when approved, are 
forwarded to the Army or Navy, or both. 
At this point the Council's responsibility 
and any subsequent arrangements 
use of the invention are made be- 
inventor and the appropriate 


ends, 
for the 
tween the 
department. 
The chief handicap of the Council is that, 
like the Office of Scientific Research and 
Development, it can listen but not talk. The 
military service will not permit it to instruct 
inventors as to what devices are particularly 
needed. Such information would be of in- 
terest not only to the American public, but 
to the enemy. Thus, as Dr. Irwin Stewart 
of the OSRD remarked to the writer, the in- 
dependent inventor starts with two strikes 
against him. But this should not deter him 
from trying. There is always the possibility 
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that the outsider will dredge up a valuable 
idea. Every man’s life history is unique, and 
the random experience of some amateur 
may give him a slant on a problem which a 
professional investigator, however astute 
and well-informed, will overlook. The odds 
against the outsider are long, but the fact 
remains that some of the most notable mili- 
tary inventions, like smokeless powder, 
rifled cannon, the machine gun, and the air- 
plane, were made by civilians. 

Although the inventor who is eager to 
serve his country cannot be brought into 
the military background and must perforce 
work pretty much in the dark, some do’s and 
don’ts may be offered for his guidance. In 
general it is well to avoid ideas and devices 
of the Superman type; the more spectacular 
they are, the less chance they have of turn- 
ing out to be practicable. Again, some 
schemes have been worn to a frazzie—thou- 
sands of inventors have taken a whack at 
them, and the services probably know all 
there is to know of the possibilities. These 
include anti-submarine nets for the protec- 
tion of ships, the (Continued on page 220) 
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Sky troopers file aboard a new nine-place 
Waco transport glider used for training by 
the U.S. Army Air Forces. Craft like this 
will be the spearhead of our aerial offen- 
sive. Specially trained glider pilots will 
man dual controls like those shown at right 
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TRANSPORT glider capable of carry- 
ing nine fully equipped soldiers, the 
largest yet built in this country, has 

been developed by the Army Air Forces to 
aid in the intensive training of America’s 
Commandos of the Air, troops who will at- 
tack the enemy from behind his own lines. 
The new machine many novel 
features of construction, one of the most 
important of which is a new kind of landing 
gear. The ordinary glider comes to earth 
n wheels, but the new machine will land on 


embodies 


the wheel gear being droppe i as soon 
is the glider has left the ground. Informa- 
photographs describing this ma- 
ently released by the War 
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tion and 
chine were re 


Department. 
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Recovery of a glider after it has landed, 
however, remains one of the serious prob- 
lems in transporting soldiers by air. In 
theory, a glider must be considered lost as 
soon as it touches ground in enemy terri- 
tory, and full-scale operations would result 
in enormous losses. In an attempt to solve 
this problem, the Army Air Forces are ex- 
perimenting with an adaptation of the pick- 
up and delivery system used by mail planes, 
in which a mail bag is suspended between 
two poles and picked up by a hook lowered 
from a plane. In tests at Wright Field, Ohio, 
a rope attached to a glider is run along the 
ground for several hundred feet to a point 
between two poles, where it is suspended for 
picking up by the tow plane's hook. So far 
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Taking a tip from the air-mail flyers, the Army is experimenting on picking up gliders off the ground 
with a plane in flight. Here a Stinson 10-C swoops over the pickup gear at more than 100 miles an hour 


Snagging the pickup rope with its trailing hook, the plane yanks the glider into the air as seen below. 
Only light training gliders have been used in these tests so far, but the stunt suggests the possibility 
of using a pickup to retrieve gliders that have landed and discharged their troops in enemy territory 
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Britain, too, is turning to gliders as a means of transporting troops to battle areas. Above, an R.A.F. 
training craft slides in for a landing across a sister ship on the ground. Easy to manufacture in large 
quantities, motorless planes offer a practical method of moving considerable numbers of men by air 


these tests, made with light training glid- 
ers, have been very successful 

Another development in gliders has been 
announced by the Aeronca Aircraft Cor- 
poration, which is transforming ordinary 
training planes into gliders by installing a 
special nosepiece in place of the motor. 

The key men of any offensive undertaken 
by the commandos of the air will be the 
glider pilots, and to handle these important 
machines the Army Air Forces needs thou- 
between the ages of 18 and 
A candidate must be a gradu- 
hold a 
private 


sands of men 
36, inclusive 
ate of civil pilot training school, or 
Civil Aeronautics Administration 
airman certificate which had not lapsed prior 
to January 1, 1941, or be a former aviation 


This is the nose of our 
nine-place Waco. Note 
the skids for landing 
This glider takes off 
on wheels which ore 
dropped as soon as it 
A trans 
parent hood covers the 


s in the air 


cockpit for wide vision 


with at least 50 hours in training 
or a veteran of at least 200 glider 


cadet 
planes, 
flights 

All armies recognize the possible ad- 
vantage to be gained through transporting 
airborne troops by glider, and the construc- 
tion of these simple machines has become 
part of all military building programs. One 
power airplane can tow several gliders, and 
after being cut loose thousands of feet up 
and miles away from their objective, the 
aerial commandos can glide silently in to 
strike their blows without warning. Also, 
the construction of a glider requires almost 
no strategic materials, and takes about one- 
fifth the money and a fraction of the time 
necessary to build an airplane. 








PLASTIC 
WATER 
PIPE 


To “weld” sections of plastic pipe, ends are held on a ... and then pressed together for two minutes. 
hot plate at about 350 degrees F. for five seconds... Joints shown above are as strong as rest of pipe 


IPE made of a new, noninflammable ends may be formed with standard iron 
P aestic now releases iron, copper, and _ pipe tools. For assembling a length of pipe, 
other metals of strategic importance in however, sections are joined by “welding” 
wartime. Available in a range of sizes them together. Ends of the pieces are held 
from half an inch to two inches, the plastic for five seconds on a hot plate at about 
conduits are well suited for household 350 degrees F., and then pressed together 
water piping. In addition, their resistance for two minutes while they cool. Another 
to corrosion by water, acids, alkalies, and method employs a welding box, in which the 
organic solvents makes the pipes of prime ends of pipe are held by one man, while 
importance to industrial plants. Threaded another applies a torch. 


Another method, for joining long pieces, uses a welding Threaded joints can be made, if desired, by the 
box in which the ends are held while a torch is applied use of conventional iron pipe-threading tools 


r 











“Welded” Wood Saves Metal in Fast Motor Torpedo Boats 


FAST 30-ton motor torpedo boats, 70-ton 
rescue boats, and massive target boats made 
at a Canadian factory are being “welded” 
from wood by resin glue. Metal serves only 
for armament, engines, and fittings. Frames 
hull and wheelhouse consist of 
wooden laminations of carefully 
chosen types of wood, bonded with the 
special glue. The same resin, chosen for 
strength, water resistance, and ease of ap- 


for the 
built-up 


plication, serves in assembling engine beds. 

Armed with torpedoes, the M.T.B.’s will 
join the Canadian and Netherlands navies 
for coastal patrol. The larger rescue ships, 
designed for such uses as dashing to a spot 
where a fighting plane has crashed in the 
sea, allow more room for stretchers and 
hospital equipment. Target boats, zigzag- 
ing across the water, train airplane crews 
using practice bombs. 


Sprayed Aluminum Protects Airplane Motors from Rust 


PURE aluminum metal, 
sprayed in molten form upon 
cylinders of radial airplane 
motors, now protects them 
from corrosion due to land- 
ings and take-offs in salt 
water. Tests indicate advan- 
tages of this method over 
enamel protective coatings 
formerly used, and aluminum- 
sprayed cylinders are _ re- 
ported used in_ increasing 
numbers on military aircraft. 
At right, the process is shown 
in use at one of the shops of 
the Wright Aeronautical Cor- 
poration. Fed into a spray 
gun, a fine piece of aluminum 
wire passes through an acety- 
lene flame. Compressed air 
atomizes the liquefied metal 
and deposits it on the motor. 
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Melted by an acetylene flame in the spray gun, aluminum is atom- 
ized by compressed air and blown onto the cylinder to be coated 
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Mildewprooting for Cotton 


Y MAKING cloth mil- 
B dewproof, thousands 
of dollars worth of awn- 
ings, sandbags, sails, and 
other cotton items are 
saved each year. Chem- 
ists of the Department 
of Agriculture research 
center at Beltsville, Me., 
have discovered several 
different methods for 
mildewproofing cotton 
cloth—-each method 
adapted to the particu- 
lar use it must serve. All 
canvas and other cotton 
material used by the 
Army and Navy is now 
treated to resist mildew 
organisms as an aid to 
providing maximum wear 
and service in the field 
and at sea. 

Housewives bothered 
by mildew on shower 
curtains, or other canvas 
articles, can do their own 
mildewproofing at home 
by soaking the material 
in very soapy water and 
then, without rinsing, 
dipping it into a solution 
of copper sulphate. This 
simple treatment will 
protect the fabric even 
after several home laun- 
derings, following which, 
of course, the material 
may be treated again 
with the copper-sulphate 
solution. 

To test the suscepti- 
bility of treated cotton 
to mildew, a strip of the 
fabric is laid lengthwise 
in a bottle of nutrient 
agar, and sprayed with 
a liquid culture of the 
mildew organism. If it at- 
tacks the cloth, only car- 
bon will remain. A sam- 
ple effectively treated 
against mildew, how- 
ever, will not carbonize 
or deteriorate. This sci- 
entific test requires an 
elaborate technique to be 
sure that the mildew or- 
ganism comes in contact 
with the material under 
favorable conditions. 
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To test fabrics for resistance, the scientist puts a culture of mildew 
organism in distilled water, and warms the flask over a Bunsen burner 


Then the solution is transferred to a sterile atomizer and sprayed on 
material laid in a sterile agar bottle. Below, from top to bottom, a 
strip of untreated cotton before and after exposure to mildew culture 
and a mildewproofed strip showing no deterioration after being exposed 
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STINGS FOR THE MOSQUITO FLEET 


Specially designed turrets like this 
protect gunners manning .50 cali- 
ber machine guns aboard the 
Navy's fast PT boats. The new tur- 
ret is intended to combine full 
aiming freedom for the gun with 
maximum protection for personnel 


And this is a 20-millimeter auto- 
matic antiaircraft cannon mounted 
on one of the mosquito boats for 
use against low-flying planes and 
dive bombers. Guns of this type are 
being mass-produced by new 
methods which include the use of 
a vertical reamer operated by 
one man, which reams eight bar- 
rels at once. Below, a workman is 
smoothing the inside of a barrel 














ON A FLYING FORTRESS 


Guarding the big B-17E bomber against 
attack from above, below, and astern is 
the job of the gunners shown on this 
page. In the power-operated top turret, 
two guns ore ready to pour a deadly 
stream of lead into a hostile fighter diving 
down on the plane. “Rat poison” is the 
appropriate nickname of the tail gun, 
above, which is responsible for keeping 
troublesome enemy craft off the Fortress’ 
rear. At right, an Air Force sergeant 
shows the approved method of getting 
into the "belly bubble,” a power-operat- 
ed turret slung under the fuselage. This 
is about the most uncomfortable post on 
the bomber, as the gunner has to curl up 
in the bubble and may turn somersaults 
while firing his .50 caliber machine gun 
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Self-Propelled Crane Can Cart Planes off Bombed Fields 


LANES shouldn't be caught on the 
eee by an enemy raid on an airfield 
but sometimes they are. Hence the U. S. 
Army Air Forces have developed a self- 
propelled crane of giant size, capable of 
picking up a 30-ton load and trundling it 
away at 18 miles an hour. Shown lifting a 
four-motored B-24 bomber, the mobile der- 
rick is designed to clear air bases of planes 


Freezer Shrinks 
Metal Parts for 
Engine Fittings 


SHRINKING metal 
parts is made easy by 
a super-retrigerator, 
capable of maintain- 
ing a temperature of 
120 degrees below 
zero. After being kept 
in its cylindrical chill- 
ing compartment, 
bearings and other in- 
serted fittings may be 
slipped into place by 
hand, without appli- 
cation of force that 
might tend to strain 
and deform them. For 
example, a_ two-inch 
bronze contracts more than 3/1,000 of an 
inch in the cold chamber, an amount assur- 
ing ample clearance in precision work. The 
relative effect corresponds to a “shrink fit” 
made by heating the larger part and allow- 


ring of phosphor 


is 


damaged by hostile attack, so that those re- 
maining in serviceable condition may take 
off and land without obstruction. The mas- 
sive hoist rides upon enormoustires, paired at 
the rear. This demonstration, photographed 
at Wright Field, Ohio, marked the culmina- 
tion of a long period of development, early 
stages of which were reported in this maga- 
zine (P.S.M., Jan. '42, p. 54). 


ing it to contract, as it cools, upon the 
smaller one. Among other applications, the 
electric-powered refrigerator preserves the 
malleability of annealed aluminum rivets 
placed in it for storage; treats hardened 
gauges; and tests aircraft instruments. 
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Evansville Mobilizes 


DO FOR VICTORY Skilled Home Brigit 


SUCCESSFUL WPB EXPERIMENTAL ORGANIZATION IN INDIANA CITY SHOWS HOW 
SMALL-SHOP SUBCONTRACTORS CAN BE USED TO HELP NATION’S WAR EFFORT 


By ARTHUR GRAHAME 


O-OPERATING with manufacturing 

companies which are anxious to speed 

up their war production by subcon- 
tracting some of their work, the Evansville, 
Ind., field office of the War Production 
Board has completed a successful experi- 
mental organization of home craftsmen. 

Newspaper and radio publicity was used 
to call attention to the possibilities of bits- 
and-pieces subcontracting in southern Indi- 
ana and adjacent Kentucky, and Ralph C. 
Hubert, manager of the Evansville WPB 
office, undertook the registration. From the 
large number of replies received, William 
E. Brown, chief engineer of the Evansville 
office, selected 37 owners of home workshops 
who listed as their machine-tool equipment 
a total of 38 lathes, 37 drill presses, one 
shaper, one surface grinder, three power 
hack saws, and eight sets of welding ap- 
paratus. To test the skill of these selectees, 
he sent each of them a 
blueprint of three sample 
parts to be made to close 
tolerances. All submitted 
samples, and every sam- 
ple submitted was satis- 
factory! 

The samples proved 
that these home crafts- 
men — several of them 
POPULAR SCIENCE war- 
work registrants—-were 
capable of high-precision 
work, but few of them 
were conversant with ef- 
ficient production meth- 
ods. What was needed 
was a manufacturer who 
could obtain medium- 
sized subcontracts which 
he would be willing to 
subcontract to home 
workshops. The right 
man for this supervisory 
function was found in a 
well-to-do business man 
who had started life as a 


OCTOBER, 1942 


He leased a shop, equipped it 
machine tools, and ob- 
tained a small subcontract, with several 
larger ones in prospect. Most of the work 
is subcontracted to about 20 home work- 
shops. 

The Evansville WPB office has also co- 
operated with several independent small- 
shop owners who wanted to get into war 
work. One venture is run by a business man 
who supplied capital and shop space from 
patriotic motives, and a teacher of advanzed 
machine-shop work in a high school, who 
manages the shop in his spare time. 

The Evansville experiment should provide 
a valuable guide to the Government-spon- 
sored Smaller War Plants Corporation, to 
which WPB's Contract Distribution Branch 
has been transferred. 


toolmaker. 
with secondhand 


To register in our war-work survey, send 
a stamped, self-addressed envelope to Popu- 
lar Science War-Work Registration, 353 
Fourth Avenue, New York. 


This is one of two girls who are machinists in a small Evansville shop 
which makes minor aircraft parts. Both girls were formerly waitresses 























Huge prefabricated bulkhead of a war freighter lowered into place for assembly in a watertight basin 


Buildings Ships 


N ENTIRELY new method of prefabri- 
A cated-ship construction has been de- 
vised by American companies engaged in 
building a “bridge of ships’ to carry sup- 
plies to the fighting fronts. Instead of con- 
structing a vessel on elevated ways and then 
sliding it into the sea, the shipbuilder now 
does the work in a hole and lets the water 
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in. In the hole, or basin, is a dry dock, simi- 
lar to others in use heretofore, in which the 
building is done. When construction has 
been completed, a gated dam is opened, wa- 
ter flows into the basin, and the ship is 
floated into deep water for final fitting. 
Then the basin and dock are pumped dry 
and another ship is begun. 











Here a dry dock goes up in one berth as a second 
basin is dug and work is begun on others near by 


One ship is completed here except for fittings, 
and another is going up in the dry dock alongside 











Next, cranes are moved into place for handling the 
prefabricated sections of a mass-production ship 


Watertight gate opened, the ship floats out. The 
dock will be pumped dry, and another ship begun 














Trailer X-Ray Spots Piane Damage 


to question of whether an 
airplane has developed struc- 

tural weaknesses or sustained 

some invisible damage that 

makes it unsafe can now be 

answered on the flying field by 

means of a new mobile X-ray 

laboratory developed for the 

Lockheed Aircraft Corporation 

but available to the Army and 

Navy flying force everywhere. 

This apparatus, complete with 

a darkroom, is carried on a 

trailer. On reaching the plane 

to be examined, the X-ray ma- 

chine is lifted out on a boom, 

and the technician sets it up 

and takes pictures up to 14 by 

17 inches in size. They are de- 

veloped and examined on the X-ray pictures developed at the flying field show damage and 
spot for immediate action. breaks to fighting planes in service and permit quick repair 


This trailer, towed to the grounded plane by car or truck, contains X-ray and developing apparatus 


The mobile machine is brought out on a boom and = And here is the darkroom—part of the trailer. 
set up for a quick photograph of a landing strut The operator enters with an exposed X-ray plate 
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Qur WARPLANES 


Grow QrRONGER 


THE DESIGN ENGINEER NEVER FINISHES HIS JOB 
OF COMBINING MASS PRODUCTION WITH GETTING 
BETTER PERFORMANCE IN EVERY TYPE OF PLANE 





IN A BOMBER... 
TS POWER LOADING 








By CARL DREHER 


UPPOSE someone told you of a military 
airplane which was a marvel because it 
was streamlined inside? Offhand it 

doesn't seem to make sense. The purpose 
of streamlining is to reduce drag when air 
streams over a moving surface, and one 
naturally associates it with the wings, fuse- 
lage, and other visible parts of an aircraft. 
3ut that is not the whole story. Engines 
have to be cooled. About a third of the en- 
ergy of a modern airplane motor is trans- 
formed into heat and that heat has to be led 
away or it will burn up the engine. It is led 
away by air which enters the airplane at 
one point and leaves it at another. As en- 
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INAFIGHTER.... 


ITS SPEED AND 
MANEUVERABILITY 








gines get bigger, streamlining the cooling 
system becomes almost as important as 
streamlining the airframe 

One of the best and fastest of the new 
high-altitude fighters, the 2,000-h.p., single- 
engine Republic P-47 Thunderbolt, owes its 
efficiency largely to internal streamlining 
This plane, according to its designer, was 
practically built around the cooling system 
A large air intake hole in the engine cow! 
was connected by ducts to the various heat 
interchangers and the supercharger. An- 
other system of ducts conveyed compressed 
air from the supercharger to the engine. All 
the ducts were carefully dimensioned and 
directioned for maximum efficiency of air 
flow. This done, the airframe was designed 








For destroying en- 
emy aircraft, the 
trend is toward 
heavier guns—can- 
nons of 20-mm., 37- 
mm. and up; moa- 
chine guns up to .50 
caliber for defense 


Against tanks, guns 
are more effective 
than bombs. For the 
best results, they 
are turret-mounted, 
not aimed bydiving 
the plane at tank 























duct system. The result was a 
flies a censorable number of 


around the 
fighter which 
miles over 400 an hour 

That is an example of modern design in 
the airplane field. Your plane designer is 
the last man in the world who can afford 
to stand pat. Airplanes are becoming faster, 
heavier, and more complicated all the time. 
The big ones are getting bigger and cruising 
farther. Big or little, they are flying higher 
and higher. All of which is both a headache 
and an inspiration for the design engineer. 
An inspiration, because he knows that on 


him rests the chief responsibility for keep- 
ing our planes a neck or a nose ahead of the 
enemy's. And also a headache, because on 
the one hand there is the cry for mass pro- 
duction and “stability,” which if taken too 
literally may result in mass production of 
yesterday's planes, and on the other there 
is the Army’s and Navy’s need for tomor- 
row’s planes and lots of them. The design 
engineer is in the middle, trying to satisfy 
everybody. 

We must discriminate between standard- 
ization in the sense of interchangeability 


naw $0 CAL 200 YOS. 
Se eno. BO CAL.-300 YOS 
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Plane-mounted 75-mm. gun of First World War had a two- 
way barrel to take up recoil. At right, basic gun arrange- 
ment is illustrated with five types of present-day fighters 


and standardization in the sense of freezing de- 
sign. The first is possible and beneficial, the sec- 
ond is impossible in the nature of modern war. 
As an example of the first, we have several com- 
panies building B-17’s, Flying Fortresses. The 
parts turned out by one plant are completely in- 
terchangeable with the parts turned out by any 
other plant. But the B-17E is not the same as the 
B-17A. The first Flying Fortress was flight- 
tested in 1936. Since then the design has been in 
a state of flux, not continuous, but intermittent. 
At intervals certain parts were improved and fit- 
ted into the layout, and the same thing is being 
done today. There are certain old adaptables 
which have thrived under this procedure for 
years and have kept right up in front. Among 
pursuit planes the Spitfire and Hurricane, and our 
own Curtiss P-40 Hawk series, are in the same 
age group as the Flying Fortress among bombers. 
Such planes are old and always new, and they re- 
main essential to the war effort. Equally essen- 
tial are fresh designs like the Republic P-47 al- 
ready mentioned; our two-engine fighter, the 
P-38 Lockheed Lightning; some Navy fighters 
like the Grumman F4F Wildcat and the Vought- 
Sikorsky F4U Corsair; and, among bombers, the 
fast medium-weight Martin B-26’s. 

Both in keeping old types up to date and in 
launching new ones the plane designer must never 


\ 


OCTOBER, 1942 














lose contact with the fighting front. Fight- 
ing airplanes are designed for a purpose— 
killing and destruction. The purpose never 
changes but the methods of accomplishing 
it change all the time. The design room, the 
laboratory, the factory and the fighting 
lines are in constant interaction. Perform- 
ance determines tactics and strategy, and 
versa. If you have planes which can 
fly higher or faster or maneuver better than 
the enemy’s, you can plan your military 
operations accordingly. Conversely, if your 
planes prove inferior in some critical re- 
spect, the designers and manufacturers 
must know about it so that the deficiency 
can be remedied as soon as possible. This 
liaison function is chiefly the responsibility 
of the Air Force Matériel Division in the 
Army and the Bureau of Aeronautics in the 
Navy. 

The importance of rapid and accurate 
interchange of information between the 
fighting front and the manufacturing rear 
can hardly be overstressed. The first Ameri- 
can airplanes which were sent abroad, long 
before we entered the war, were under- 
gunned and underarmored, and lacked such 
vital accessories as self-sealing fuel tanks. 
The British had to keep them on the ground 
until they could be fixed up. In the mean- 
time the information on what was needed 
came back to the factories and adjustments 
More 


rice 


were made in subsequent production. 
recently the Japanese Zero broke into the 
news in somewhat the same way. The Zero 
is a light fighter in which speed, armor pro- 
tection, and structural strength have been 


sacrificed for extreme maneuverability. 
Should we do the same with some of our 
fighters? The manufacturers are ready to 
make the change if the Army and Navy 
give the word. 

Such examples, of course, do not mean 
that our planes are often found inferior in 
operation. When they are superior it shows 
up in the total of enemy planes shot down, 
and the enemy designers have to do the 
worrying. But everybody, ourselves in- 
cluded, has to be ready to make necessary 
adjustments, on pain of falling behind in 
the race which will decide the future course 
of history. 

The foregoing is a bird's-eye view of the 
design process as a whole. We may now 
consider some specific features of current 
airplane design. There has been a great 
deal of popular discussion on liquid-cooled 
versus air-cooled engines. Much of it has 
been based on incomplete technical infor- 
mation. It is true that the liquid-cooled 
motor, with the cylinders arranged in line, 
has a smaller cross section or frontal area 
than the air-cooled radial, with the cylin- 
ders arranged like the spokes of a wheel. 
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Consequently the in-line motor can be 
buried in the airfoil or fuselage, and its 
nacelle can be made slimmer. But the 
smaller assembly is not necessarily more 
efficient, since, as we have seen, air must 
still be led to the engine for cooling pur- 
poses. All engines are air-cooled, some 
directly, others indirectly through a liquid 
coolant. Excellent planes can be designed 
with either type, and neither is standing 
still. American factories are now produc- 
ing fine liquid-cooled engines of the Allison 
and Rolls-Royce Merlin types, generating 
1,300 h.p. and more. At the same time a 
modern radial rated at 2,000 h.p. has the 
same diameter as a 1927 radial rated at 
525 h.p., and less drag because the cowling 
shape has been improved. A good index of 
engine efficiency, from the aerodynamic 
standpoint, is pounds per horsepower, and 
we now have both in-line and radial mo- 
tors running to little more than one pound 
per horsepower, and sometimes less than 
one pound. At the present time practically 
all bombers and large planes of American 
manufacture are powered with air-cooled 
radial engines, while about 50 percent of 
the fighters use liquid-cooled motors. Nu- 
merically, therefore, the radial is still far 
in the lead. A recent important advance in 
manufacture of radial motors is the forged 
cylinder head developed by the Wright 
Aeronautical Corporation, as reported in a 
previous issue of this magazine. 

Engines are getting bigger in power if 
not in size. A few years ago a 450-h.p. 
engine was considered a whopper. Now 
engines of this rating are installed in ad- 
vanced trainers. Engines now run between 
1,000 and 2,000 horsepower; some of the 
British Stirling bombers are said to be 
powered with 1,600-h.p. units. At first, 
liquid-cooled engines were built in one line; 
when additional cylinders were needed for 
higher power another line was added, giv- 
ing the familiar V arrangement, usually 
with 12 cylinders. But two lines or banks 
is not necessarily the limit, and there are 
already in-line engines with 24 cylinders de- 
veloping 2,000 horsepower. The Germans 
are said to have a 3,200 h.p. Mercedes- 
Benz engine. The advent of much larger 
motors is foreshadowed by a torque tower 
at Wright Field, designed to accommodate 
engines as large as 8,000 h.p. for tests. Ac- 
cording to Major de Seversky, research is 
actually proceeding on an engine of this 
power rating. 

For cargo carrying, whether bombs or 
freight, larger aircraft are essential. There 
is economy in size: ton-mile cost varies in 
inverse ratio to the size of the plane. The 
necessity for more powerful engines to 
power the mammoth planes of the future 
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Molded plastic plywood is replacing precious metals in the construction of trainers and some other 
types of planes. Here workmen join halves of a fuselage molded by air pressure in the Vidal process 


is illustrated by the Boeing B-19, powered the faster and higher it can cruise. At 
at present by four Wright Cyclone 18's 140,000 pounds and 8,000 h.p. the B-19 has 
rated at 2,000 h.p. each. The Martin Mars a power loading of 17 pounds per horse- 
about the power. This may be compared with the 
C-53 cargo carrier of the Air Service Com- 
mand—25,200 pounds and 2,000 h.p., or 12.5 
pounds per horsepower, which is an aver- 


known as power loading, which is the gross age figure. The present power loading of 
weight of the plane divided by the total the B-19 is no more than that of a small 
horsepower. The lower the pounds per _ civil aircraft or primary trainer. Obviously 
horsepower, the more adequately the plane’ both it and the Mars are waiting for 4,000- 
al, h.p. engines, w h would bring them down 


has the same power plant and 
same gross weight. A total of 8,000 h.p. 
is insufficient for planes of this size—about 


70 tons gross. The criterion is the factor 


is powered, and, other things being eq 


Trend toward bigger planes is illustrated by the Boeing Sea Ranger, experimental long-range flying 
boat built for the Novy. In the weight closs of four-engine planes, it is powered by two Wright Cyclones 


2 





to 10 pounds per horsepower, or about the 
same as the present Stirling bomber. 

In some of their engines the Germans 
have dispensed with the carburetor. Using 
straight injection, they claim a 10-percent 
power increase, with less valve trouble and 
tendency to knock. On both British and 
German engines sleeve valves, which oper- 
ate with a uniform motion and afford better 
timing control at high speeds, are being 
substituted for poppet valves. But the big- 
gest prospective innovation is the use of 
Diesel fuel in place of gasoline for the en- 
gines of cargo planes. Some of the German 
Condors, which used to fly between Dakar 


Typical of all-around im 
provement in planes is the 
“ice-grip tread’ designed 
for tires by the U.S. Rub- 
ber Company. Sharp, cylin- 
drical crimped steel in- 
serts in the tread prevent 
skidding on glore ice of 
fields in northern § creas 


Spray booths grow up along 
with planes. At far right 
is one of eight compart- 
ments that will be assem- 
bled into an_ installation 
into which a big bomber 
can be rolled for spraying. 
Compore it with a standard 
spray booth seen in inset 
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and Natal, Brazil, are said to have been 
equipped with Diesels. One writer estimates 
that a cargo plane with four 2,000-h.p. 
engines and a load capacity of 17,500 
pounds could increase its cargo load by over 
6,000 pounds, or 35 percent, by changing 
from 90-octane gasoline to Diesel fuel. 
Among more remote engine developments, 
there is the gas turbine, which would 


minimize cooling problems, and possibly a 
steam engine for airplanes. 

The prospect of more powerful engines 
brings up the propeller question. An engine 
is no good in itself; it must push or pull 
the plane through the air by means of a 
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propeller or some equivalent device. 
The problem of absorbing even current- 
ly available engine powers with air- 
screws of reasonable size is already 
acute. The Mars has propellers 17 feet 
6 inches in diameter, and an 18-foot 
Curtiss-Wright propeller is being flight- 
tested by the Navy. The two-bladed 
airscrew is entirely inadequate for pro- 
pelling large aircraft and is now found 
only on small, light planes. The mini- 
mum number of propeller blades for 
heavy planes is three, and a good many 
require four. The Martin B-26 medium 
bomber and the Republic P-47 fighter 
both mount four-bladed hollow steel 
propellers. In England contra-rotating 
airscrews are extensively used and 
their adoption on American planes is 
expected. Two three-bladed propellers, 
driven through coaxial shafts, give 
some help in absorbing the available 
power of the larger engines, without 
adding unduly to the diameter or the 
tip speed. But more radical remedies 
may have to be tried. Some designers 
believe that the tractor propeller will go 
into the discard entirely. Pushers, which 
were originally used, may come back be- 
cause they appear to afford a faster climb 
rate and have certain aerodynamic advan- 
tages at very high speeds. Another pro- 
posal involves propulsion systems aiapted 
to altitude. At a speed of 500 m.p.h. a three- 
bladed propeller 11.5 feet in diameter will 
absorb 3,000 h.p. efficiently. At 40,000 feet 
the same propeller will absorb only 450 h.p. 
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Japanese Zero fighters 
sacrifice speed, armor 
protection, and structur- 


al strength for extreme 
maneuverability. Speci- 
men at left was captured 
near Port Moresby, New 
Guineo, when it ran out 
of gas and had to land 


At the other extreme is 
our P-47, into which the 
designers have packed the 
most of everything they 
had—speed, armor, guns, 
structural strength. And 
maneuverability is there, 
too. Note the four-blade 
propeller on this fighter 


Perhaps the ultimate answer is to have 
several engines driving one propeller at sea 
level, while at high altitudes each engine 
may drive several propellers. 

The Airacobra also boasts of a novelty 
in the line of fire power—a 37-mm. cannon 
which fires an explosive shell. For some 
reason the British have substituted a 
20-mm. cannon for the larger caliber in the 
Airacobras delivered to them. This is coun- 
ter to the trend, (Continued on page 223) 
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INDUSTRIAL CAMOUFLAGE HAMPERS ACCURATE 


|Putting Blinders on 


Fos Gio Mane, camouflage is the recapture 
of the light, shadow, and contours of na- 
ture which have been destroyed by the in- 
dustrialist's passion for efficiency and his 
conviction that a straight line is the short- 
est distance between two points. The pur- 
pose is to make a rectangular building or a 
group of buildings melt into the surround- 
ing countryside as viewed by airplane pilot, 
to muffle their sharp contours and shadows, 
to dull reflections and to disperse targets. 
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“Successful camouflage,”” say Konrad F 
Wittmann, German-trained architect, and 
James C. Boudreau, director of the Pratt 
Institute Camouflage program, in the ‘“In- 
dustrial Camouflage Manua!,” “is never the 
result of tricks or mystification. Study of 
nature, repeated observation and an ability 
to ‘build’ three-dimensional effects are nec- 
essary premises for good camouflage work. 
The art of the painter is two-dimensional. He 
may, by clever contrasts, deceive the close 
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BOMBING RAIDS 


THIS ARTICLE is based upon the “‘In- 
dustrial Camouflage Manual,” a re- 
port on the work of the industrial cam- 
ovflage program at Pratt Institute, 
Brooklyn, N.Y., by Konrad F. Wittmann 
in collaboration with the faculty. It is 
illustrated with diagrams, drawings, 
ond photographs. Published June 1942, 
Reinhold Publishing Corp., New York. 
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A large, square building or a congested group offers 
a good target, easy to aim at and profitable to bomb. 
The plane drops a salvo of bombs, getting many hits 
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Long and narrow buildings 
offer a poor target for a 
salvo, but they are vulner- 
able to a stick of bombs. 
The long extension makes an 
easy target for a series of 
blasts in a straight line 




















For protection against both salvo and stick bombing, 
the best arrangement for industrial buildings is a 
group of moderately long structures, not in a line 











“Disruptive painting” with strong contrast breaks 
the regular outlines and so confuses the percep- 
tion of form. However, it is ineffective from a 
great height because the straight shadow remains 


Installations of regular geometrical shape are 
easily identified by the bombardier, because of 
their straight shadows and the contrast between 
their contours and the surrounding natural objects 
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sure way to eliminate shadows completely is to grade the terrain up to the roof level at an angle no 
ater than 10 degrees. With this treatment, the object is hardly noticeable from the sky, especially if 
roof is given a texture to match the surroundings. If grading is impractical, a somewhat similar effect 
y be obtained by stretching nets from the top of the building to the ground at a |0-degree angle 


observer into believing he sees a relief. This 
illusion does not hold true for 5,000 feet, 
however. Real shadow is, at a great dis- 
tance, much more effective than any painted 
shadow. Camouflage has been declared an 
art, like that of the painter, but reversing 
his principles. This is false; we cannot sup- 
press form with paint, nor fight real shadow 
with painted light. Every observation of 
nature reveals a composition of light, self- 
shadow, and cast shadow. An artificial re- 
production of nature must compose similar 
elements—-parts which catch light and oth- 
ers Which absorb shadow.” 

The devices which have been found effec- 
tive from the air often look fantastically 
prominent from the ground. sky- 
lights, chimneys, and silos are betraying 
symbols to the aviator and their outlines 
must be protected from while their 
shadows must be destroyed or blended inex- 
tricably with other shadows. 


toofs, 


avove, 


Rectangular roofs are made irregular in 
outline, their new shapes blending if pos- 
sible with the contours of the ground and 
the patterns of neighboring patches of 
woods. These irregular roof surfaces are 
covered with artificial sod or brush or, if 
there are essential skylights—-a treacherous 
convenience in territory liable to air raids 

by nets dappled with irregular patches 
impervious to light. The “sawtooth” fac- 
tory roof, also a landmark for bombers, may 
be protected by nets and projecting pent- 
houses which shade the glazed side. 

However effective the roof disguise may 
be, ground shadows will remain and are 
easily identifiable by the bombardier. By 
setting out trees and shrubbery at strategic 
points, however, a whole pattern of ground 
shadows is laid, into which the shadow of 
the building will merge. Grading the sur- 
rounding land on a 10-degree slope up to 
the roof of the building will make it virtual- 
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JUGGLING 


A pavement of dark and white material.in an ir- 
regular pattern around the base distorts the shad- 
ow to a certain degree. This time it is the shape 
that remains as a telltale sign for the bombers 


SHAPE, SHADOW, AND TEXTURE 
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A projecting roof of curved shape shadows verti- 
cal walls and distorts the rigid geometry of light 
and shade. Grass planted on the roof gives tex- 
ture to match surroundings. Trees aid concealment 
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A storage tank is concealed by nets stretched between its top and the surrounding embankment, making 
an irregular formation of lines and slopes. Nets should not be regularly round like circus tents. Trees 
set around the tank help to hide it, and whole trees may be placed on top: temporarily in special holders. 
The embankment, designed to catch contents if tank is hit, should be irregular to avoid concentric circles 


ly shadowless as viewed from the air. Shad- 
ows may be reduced also by terracing the 
ground up from the base of the walls. 

When a new plant is being erected or new 
buildings added to one already in existence, 
the resulting pattern is highly important 
for security’s sake. If the buildings are 
bombed it will be either by salvo or by 
dropping a stick of bombs. In the former 
case, the bombs are dropped singly in a pat- 
tern intended to cover the entire industrial 
area. In the latter case, the bombs fall ina 
straight line. If the plant buildings are long 
and narrow, stick bombing is the more like- 
ly. It is recommended, therefore, to put up 
new buildings in an offset pattern, so that 
they will not be in line and will stand a 
greater chance of escaping damage which- 
ever type of bombing is used. 

Railroads and highways act as guides for 
bombing aviators and it is recommended 
that they be concealed so far as possible in 


OCTOBER, 1942 


the vicinity of important plants. Streets 
which come to a dead end at the plant area 
are so many arrows pointing out the target 
to the bombardier. Concealment by natural 
or artificial trees is suggested. 

As developed in the drawing at the head 
of the story, the bombardier has approxi- 
mately only 35 seconds in which to get his 
bomb sight set on the target. He generally 
is within six miles of his target before he 
can recognize it. Within the next mile and 
a half he must recognize it, or he will not 
have even 35 seconds in which to set his 
sight, for, at average bombing height and 
speed, he must release his bombs when still 
212 miles from the target. 

It is therefore at a man from 2'4 to six 
miles away and two miles or more up in the 
air that industrial camouflage is directed. 
It may look silly enough to the observer on 
the ground and still be effective so far as 
the air observer is concerned. (Continued) 
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“Aerial photographs” of models show how buildings vanish under the magic of camou- 
flage. Above, the angular shape of a Building has been hidden by a roof of curved 
shape. This device is specially effective in a setting of rounded hills and trees 


Here the serpentine roof has been textured to simulate grass. This texture can be 
obtained by spreading excelsior, wood shavings, or rubbish. Spreading trees sur- 
round the building, their round shadows blending with the shade cast by the walls 
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Shrubs placed on the roof, with quick-growing weeds or higher heaps of artificial 
texture, add to the confusion of shadows. The round shadows resemble shade cast 
by rocks. The cars might still give the place away if not parked in the shadows 


This is a vertical view of the same building, with artificiai trees placed to throw their shadows on 
the roof. On the scale model, these shadows look solic, but on actual installations they can be 
feathered out. The trees are supported by dark guy wires, which are invisible against any terrain 











PECTALIST CORPS FORMED 


Army Seeks Highly Trained Men to Free Others for Fighting 


OSSIBLY you are a metallurgical engineer, 

a business man skilled in personnel man- 

agement, a transportation expert, or per- 
haps you are trained and experienced in any of 
a number of other professions. If so, the chances 
are the Army may have a place for you in its 
recently formed Specialist Corps. 

This is an organization of uniformed civilians 
which will play an active part in winning the 
war. It is for men skilled in science, engineer- 
ing, technical work, or business administration, 
but unlikely to be called for military service 
because of family dependence or minor physical 
defects. The most important qualification for 
members is proved ability. 

While most of the men taken into the corps 
will have duty with the services of supply, many 
will be assigned to tactical organizations in the 
United States and in the overseas theaters of 
operations. They are not to do any actual fight- 
ing, but some of them are likely to see service 
close to the fighting fronts. 

The corps is a branch of the War Department 
headed by Director General Dwight F. Davis, 
former Secretary of War and former Governor 
General of the Philippines. Its job is the pro- 
curing of the most skilled men available to fill 
thousands of Army jobs which do not require 
military training and experience, but which do 
demand outstanding ability in varied fields of 
civilian activity. It is highly probable that Spe- 
cialist Corps members will soon relieve, and re- 
lease for purely military duties, many officers now 
filling administrative or technical positions in 
Washington, D. C., and elsewhere. 

The organization was set up on 
the recommendation of Gen. 
George C. Marshall and the Gen- 
eral Staff. The chiefs of the various 
branches of the Army have been 
directed to submit reports of the 
vacancies in their organizations 
which can be filled with specialists, 
and all commanders of tactical and 
administrative units are being en- 
couraged to requisition specialists 
for appropriate positions in their commands. 

The initiative for using specialists in any of 
the special jobs will come from the Army itself. 
While rosters of qualified men are being built 
up for the purpose of filling future requisitions, 
no appointments are being made or enlistments 
accepted, except on the request of the Army to 
fill definite vacancies. At present the emphasis 
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is on the appointment of officers. No enlistments 
are being accepted for service in the United 
States, and few for service overseas. It is prob- 
able, however, that in the near future recruiting 
of the higher grades of enlisted specialists for 
overseas service will be started. 

As the work of the corps becomes more widely 
known to the Army in the field, increased num- 
bers of requisitions will be made on it, and 
new skills will be added to the list. Many spe- 
cialists, according to the belief held by Army 
men, will be used to fill important technical 
positions in motorized and air units. 

The Army Specialist Corps is a semi-military 
organization. Its distinctive insignia consists of 
a silver eagle on a burgundy-colored back- 
ground for collar and cap and a burgundy- 
colored sleeve braid. The design of the eagle 
differs from that of the one used in the Army 
itself. 

Officers and enlisted specialists wear the same 
rank insignia and grade chevrons as Army offi- 
cers or enlisted men of equivalent rank or grade. 
Discipline approximates military discipline. 
While specialists remain members of their corps 
during their entire service, they are directly 
responsible to the military commander of the 
organization in which they are serving and are 
under his orders. 

They do not exercise the command of Army 
officers, but when Army personnel is assigned 
to duty in any activity operated by officers of 
the corps, the Army men are subject to the 
orders of the corps officers to the same extent as 
if they were members of the corps. 

Selective service registrants who 
are at all likely to be called for 
2 military service are not eligible for 

the Specialist Corps, but men with 
t needed skills who are over 30, have 
been classified 3A, and have several 
dependents, are being accepted, as 
are men under 30 who have been 
classified 4F because of physical 
faults which do not impair their 
particular skills. Applicants must 
undergo a flexible-type physical examination. 
For service in the United States, physical ability 
to do the designated work is the passing stand- 
ard; for service overseas, a 1-B standard or 
higher must be attained. 

Specialist Corps officers are appointed to 
ranks ranging from second lieutenant to colonel. 
Specialists are enlisted in five grades ranging 
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MEN 


UNCLE SAM ISSUES 
CALL FOR EXPERTS 


TED: 


The Army needs men skilled in almost every profession, business, and trade. 
Whatever your job is, if you are extra good at it, you may be wanted. Here 
are some of the posts now being filléd: 


PROFESSIONS 


ENGINEERS AND 
PRODUCTION MEN 


CHEMISTS 


COMMUNICATIONS MEN 


TRANSPORTATION MEN 


BUSINESS MEN, 
BANKERS, AND LAWYERS 


ACCOUNTANTS 
WAREHOUSEMEN 
MISCELLANEOUS 


WHERE SERVICES ARE REQUIRED 


Electrical engineers in Signal Corps and other branches (urgent). Mechan- 
ical engineers in Ordnance Department and other branches. Metallurgists 
and metallurgical engineers in several branches. Some sanitation and 
public-utility engineers. Probably some draftsmen, inspectors, su i 
foremen, and other skilled men for production, especially metal fabrication, 
and maintenance work. 


s and chemists in Ch | Warfare Service and other 





Chemical engi 
branches. 


Radio, telephone, and telegraph engineers, and others in Signal Corps 
and other technical branches. Radio maintenance men and telephone and 
telegraph operators (heavy demand). 


Railroad traffic and operating executives and other experts in various 
branches (urgent). Air-transport executives and other air experts in Air 
Corps and other branches (urgent). Experienced truck-fleet operation and 
maintenance men in Quartermaster Corps (urgent). Some water-borne 
transportation men. 


Personnel, office, and finance executives, and clerical supervisors in admin- 
istrative posts in ground and air forces. Some economists, foreign and 
domestic-trade specialists, and lawyers. Wholesale and retail executives, 
especially with food, textile, and clothing experience, in Quartermaster 
Corps. Men with retail and chain-store experience as post-exchange officers. 





Accountant: ditors, and statisticians in several branches. 


Experienced men for Army depots. 


Many men for censorship work—those speaking a foreign language espe- 
cially valuable. 


ARMY SPECIALIST CORPS PAY RATES 


OFFICERS 


Colonel 


ENLISTED SPECIALISTS 





Lieutemant Colored nce 
COPS ticcttiniersttnceniteonitstinniatcnisllnssiics lise 


Captain 


Specialist, Ist Class (master sergeant) ._.....$2,900 
Specialist, 2nd Class (technical sergeant) ... 2,400 
Specialist, 3rd Class (staff sergeant) .. 2,300 





First Lieutenant 


Specialist, 4th Class (sergeant) ........... vwerneeee 2,000 





Second Lieutenant 


Specialist, 5th Class (corporal)... 1,800 





from corporal to master sergeant. 


Appoint- 


ing officer of the organization to which they 


ments and enlistments are for the duration and 
six months thereafter, except that for some spe- 
cial work short-term appointments may be 
made. All members are subject to assignment 
for duty with the Army anywhere in the United 
States or in any theater of operations. Their 
exact stations are determined by the command- 
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are assigned, 

If you cah do a job really well, there is a 
chance that the Specialist Corps will be able to 
find a place for you. Information may be ob- 
tained at any Army Information Center, or by 
writing Army Specialist Corps Headquarters, 
War Department, Washington. 








0 In spotting a plane, 
first estimate its size. If 
it is large and multi- 
motored it is a bomber or 
transport. Blisters and 
transparent nose identify 
bombers. If it has only one 
motor and short stubby 
wings it is a pursuit ship 
or an observation plane 





ow You Can Learn 


RADIO FIN, 
AERIAL 


COCKPIT CANOPY 
NOSE 


QS 


SJ 


SPINNER VENTURI TUBE FOR 
AIR INTAKE AIR-SPEED INDICATOR—> 
FOR RADIATOR 


These are the component parts of a modern military airplane 


NLY constant training and practice will enable an 
O observer definitely to classify airplanes, partly be- 
cause the speed and great altitudes at which they fly 
usually make markings invisible. But five minutes’ study 
of a few simple rules should make it possible for almost 
anyone to identify aircraft by type, and as a rule that is 
sufficient for all practical purposes. 

As a preliminary the observer should familiarize him- 


Note the shape of the wings. Here are six shapes 





STRAIGHT 
TAPERED ROUNDED 





SWEPTBACK WEPTBACK 
é TAPERED ELLIPTICAL 





How are the wings attached to the plane's eedy? 
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LOW-WING DIHEDRAL FROM 
WING ROOTS 


MIO-WING Oo GULL WING 
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HIGH WING FLAT CENTER SECTION INVERTED GULL WING 
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Learn to distinguish different shapes of wing tips 





ROUND ELLIPTICAL 











in Five Minutes to Spot Planes 





self with the silhouettes 
friendly aircraft. Any plane not 
possessing typical and easily ob- 
served characteristics of these 
silhouettes is probably hostile 
and should be reported. The first 
thing to do is to look at the size 
of the plane. If it is large and 
has more than one motor, it is 
either a bomber or a transport. 
If the fuselage and wings are 
deep, it is a transport. If they 
are long and thin, if the fuselage 
is broken with blisters and the 
nose transparent, it is a bomber. 
If the plane has but one engine, 
and if the wings are stubby, it 
is a pursuit or observation plane. 
Another way to distinguish be- 
tween pursuits and bombers is 
by sound and speed—pursuits 
travel faster and their motors 
whine with a high note. 

Above all, learn to look for 
the differences of design and con- 
struction that distinguish one 
plane from another. 
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mS) Position of cockpit shows type 


CHARACTERISTICS OF U.S. PLANES 


P-38 


P-39 
P-40 
A-20 


A-24 


Two motors, tapered wing, mid wing, rounded wing tip, 
pursuit cockpit, pursuit nose, horizontal tailplane connect 
ing twin tail booms. (Pursuit). 


Single motor, tapered wing, low wing, rounded wing tip, 
pursuit cockpit, pursuit nose, single fin and rudder. (Pursvit). 


Single motor, tapered wing, low wing, rounded wing tip, 
pursuit cockpit, pursuit nose, single fin and rudder. (Pursuit). 


Two motors, tapered wing, mid wing, rounded wing tip, 


bomber cockpit, bomber nose, single fin and rudder. 


(Bomber). 

Single motor, tapered wing, low wing (dihedral from flat 
center section) rounded wing tips, observation cockpit, pur 
suit nose, single fin and rudder. (Scout Dive Bomber). 
low 
bomber 


Four motors, sweptback and tapered wing, wing 
(dihedral from wing roots), rounded wing tips, 


cockpit, bomber nose, single fin and rudder. (Bomber). 


Four motors, tapered wing, mid wing, rounded wing tips, 
bomber cockpit, bomber nose, double fins and rudders on 
horizontal tailplane. (Bomber). 

Two, motors, sweptback and tapered wing, mid wing, 
rounded wing tips, bomber cockpit, bomber nose, double 
fins and rudders on horizontal tailplane. (Bomber). 


Two motors, sweptback ond tapered wing, high wing, 
rounded wing tips, bomber cockpit, bomber nose, single fin 


ond rudder. (Bomber) 





Engines and noses are significant 











PURSUIT 


BOMBER 


OBSERVATION 








PURSUIT BOMBER 








Wing spread also indicates type 








7) Notice construction of the tail 


DOUBLE FIN & RUDDERON 
DIHEDRAL TAILPLANE 


— FINS & 
RUDDERS 


HORIZONTAL TAILPLANE 
CONNECTING TWIN 
TAIL BOOMS 


SINGLE FIN & RUDDER 


DOUBLE FIN AND 
RUDDER ON 
HORIZONTAL TAILPLANE 
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SCOUT-DIVE BOMBER 


HEAVY BOMBER 
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Fast Cruiser-Based Scout Plane Extends Navy's Range 


Launched by cata- 
pult from a battle- 
ship or cruiser, the 
Curtiss Seagull 
(SO3C-1) can per- 
form observation 
tasks at long range 


Silhouettes show how 
the SO3C-I looks 
from above, abeam, 
and dead ahead. It 
can operate with ei- 
ther floats or wheels. 
A V-type air-cooled 
engine powers this 
fast new scout craft 





HOWN above in flight is what its 
S designers call the fastest battle- 
ship or cruiser-based airplane in the 
world. It is the new long-range Cur- 
tiss Seagull—officially designated the 
SO38C-1. These sleek scout-observa- 
tion craft now are rolling off the as- 
sembly lines at the new Columbus, 
Ohio, plant of the Curtiss-Wright 
Corporation. The Seagull is designed 
to operate with either floats or wheels 
and to be launched by catapult. Its 
use will greatly extend the scouting 
range of the Navy. No details of its 
specifications or performance have 











been released 


Model Tanks Teach Soldiers 


How to Tell Friend from Foe 


be able to 
distinguish friend or enemy tanks 
with more certainty, thanks to training 
with a “tank identification table” devised 
by Staff Sergeant Robert Zeidman at Fort 
Knox, Ky. Aided by his all-soldier 
staff, he builds exact models of all 
known types of tanks, which are set 
in a three-dimensional exhibit meas- 
uring 10 by 10 feet. Rods maneuver 
the tanks in a realistic setting 
artificially lighted to simulate real 

battle conditions. 


Ais tank crews will now 


Soldier-artists at Fort Knox, Ky., at work on model tanks 
for the “identification table." Moved by rods, the models 
maneuver in realistic settings as illustrated at right 
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Three units commonly make 
up the section: the gun it- 
self (A); the director (B), 
a robot “lightning calcula- 
tor’ which can be used to 
aim the gun; and the port- 
able gasoline-powered gen- 
erator unit (C) supplying 
current for the tracking 
mechanism. The generator 
is seen in the photo above 


By JOHN WALKER 


a eee ee upward from carefully con- 
cealed positions spotted around our sea- 
coast cities and industrial areas, sleek gun 
barrels with odd flared muzzles rake the 
sky. Around the guns, artillerymen stand 
always at the alert, ready to blast any en- 
emy plane that may appear. Theirs is a 
powerful weapon against raiding planes— 
the Bofors 40-millimeter automatic cannon, 
hooked to a magic director mechanism that 
will hold the gun on a hostile bomber while 
it pumps shells as fast as the clips can be 
fed into it. 

A neatly streamlined combat team, 
known informally as the “forty-fifty” has 
been organized recently for the specific job 
of guarding American installations against 
one of the most dangerous forms of air 
attack—low-level or dive bombing. The tag 
“forty-fifty” is entirely unofficial and comes 
from the fact that one defense section or 
emplacement has two supplementary weap- 
ons—the sleek Bofors 40-milli- (Continued) 
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With director aiming, the gun is fired 
by a foot trigger operated by the man 
seen standing on the carriage in the 
photograph above. He uses his left foot 


At the director, two men track the 
target through telescopes, one for 
elevation. the other for traverse. The 
firing data thus obtained are trans 
mitted electrically to the guns aiming 
mechanism, where gears and wheels ele 
vate and turn the barrel accordingly 


When the director is in use, the gun crew has nothing to do 


except feed in clips of cartridges and fire the piece. The 
barrel is aimed for both elevation and traverse by two sets 
of electric motors, one in the director and the other in the 
gun mechanism. The crew is trained for split-second teamwork 
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MANUALLY AIMED FIRE 


ELEVATION TRAVERSE 


WHAT THE GUNNERS SEE. For manual 
aiming, a gunner looks through each of 
these sights and turns a crank which moves 
the gun until the cross hairs of the sight are 
on the target plane, as illustrated above 


The Bofors takes its shells in clips of four, Here is the crew in position for manually aimed fire. The 
which are fed into the breech from the gunners are seated on opposite sides of the breech, with 
top. In this it differs from the 37-mm. their eyes to their sights. The man at the right in the pic- 
antiaircraft gun, which uses clips of ten ture is handling the elevation control, the one at the left 
and feeds from the side of the breech the traverse. Note sleek, tapered barrel, flash hider at end 





Control mechanism on the elevation gunner's side of the 
gun is shown at the right. The gunner raises the barrel 
by turning the double-throw crank with both hands. The 
traverse gunner on the opposite side of the piece uses 
a similar crank to turn the barrel from side to side 


This time the gun is fired by a treadle operated by the 
elevation gunner. A special feature of the Bofors is a 
barrel-assembly mounting which permits a new barrel to 
be substituted quickly for one that has become overheated 














meter automatic cannon and the blunt, ugly, 
efficient .50 caliber machine gun. 

In action the Bofors gun blasts its deadly 
load of steel and high explosive at the at- 
tacking bombers diving in or coming over 
for a bombing run at low level. The .50 
supplements this fire and protects it against 
enemy planes which sneak in for a strafing 
attack at extreme low altitude. It also pays 
attention to any angle of fire 
bigger gun might have trouble 
because of the terrain or near-by 


particular 
that the 
covering 
structures 

The Antiaircraft Artillery 
the Eastern Defense Command permitted a 
writer and photographer for POPULAR SCI- 
ENCE to visit a typical “forty-fi section 
soon after it had been set up ct a secret 
locaticn somewhere on the U.S. coastline. 

[wo officer-guides passed us by an outer 
gate manned by watchful sentries and led 
the way down to the emplacement, careful- 
ly concealed from any shoreward angle of 
view. The position is planned so that you 
don't even see the guns until you are almost 
on top of them. Then you pass the snub- 
nosed machine gun and come on the Bofors, 
certainly one of the war's most functionally 
beautiful weapons, with its slender, taper- 
ing barrel and the graceful flare of the 
flash-hider at the muzzle. There a husky 


¢ 


Command o 


young antiaircraft-artillery lieutenant took 
over and staged a demonstration drill with 


the gun crew 

These men are on battle stations at all 
times, just as much as though they were 
stationed in Australia, Ireland, or any other 
part of the world where U.S. forces have 
been sent. They were businesslike and sol- 
dierly, and ran through their drill with a 
snap and precision that were good to see. 

They were part of a Separate Coast Artil- 
lery Battalion ( Antiaircraft). This original- 
ly was a southern National Guard outfit, 
and the soft southern drawl was still no- 
ticeable among the men, even though the 
personnel has shifted considerably and many 
replacements were northern and midwest- 
ern boys 

First they ran through the drill with a 
full crew on and two men aiming the gun 
by direct observation. Then the gun was 
switched over to automatic control with a 
ostly, intricate director mechanism doing 
the aiming. Afterward the lieutenant began 
asking informal questions and soon 
had the men going strong and not even at- 
tempting to conceal their pride in the sec- 
tion’s new equipment 

The gunners had only recently graduated 
to the 40-mm. gun, after doing most of their 
the 37-mm. automatic antiair- 
The two guns have many 

perform much the same 


some 


training on 
raft cannon 
similarities and 
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mission. The Bofors 40, originally a Swed- 
ish design and later taken over by the 
British, has now been modified slightly to 
line up with American manufacturing prac- 
tice and is being mass-produced for our own 
forces. The men made it clear they hadn't 
fallen out of love with the old 37, but re- 
garded the 40 as a more advanced gun with 
a stiffer punch. The difference in caliber is 
slight, but the 40-mm. shell is appreciably 
longer and heavier than the 37. 

The Bofors, like the 37, is an automatic 
gun, but takes its shells in clips of four in- 
stead of 10, and feeds them into the breech 
from the top instead of from the left side 
as in the 37. 

Every shell is a tracer, to help correct 
aim during fire, and the high-explosive shells 
are fitted with a supersensitive nose fuse 
which operates at the slightest contact with 
any part of a plane’s surface, bursting the 
shell into a deadly mushroom of steel frag- 
ments 

“Tell you how good that fuse is,” a cor- 
poral remarked. “We could shoot one into a 
cardboard shoe box, and the shell would go 
through one side of the box and blow in- 
side it, before it hit the other side.’’ The 
sergeant nodded. 

“But the best thing about this gun,” he 
added, “is the way you can change barrels. 
This whole barrel assembly is mounted with 
an interrupted thread. All we need is two 
wrenches and a quarter turn—-you can have 
the old barrel off and a new one on in 30 
seconds or less.” 

“If you had enough planes to fire at,” the 
lieutenant grinned, “I guess you’d shoot un- 
til the barrel curled right up anyhow.” 

A typical “‘forty-fifty” section will have a 
sergeant in charge. When in action, two 
men are on the machine gun, a corporal 
and five men on the Bofors, and a corporal 
and two men on the automatic director. 
There are four of these sections to a pla- 
toon, two platoons to a battery, four firing 
batteries and a headquarters battery (ac- 
tually an administrative staff) to a bat- 
talion. 

Each gun has its own director. This might 
seem like extreme duplication of the intri- 
cate director equipment, but it pays our 
Army rich dividends. 

“The first time we fired with the direc- 
tor at a sleeve target towed behind a plane, 
the first burst blew the sleeve right off, and 
that was that,” a lanky private said. 

At this post, both gun and director were 
mounted in a shallow pit carefully protect- 
ed by a *ircular embankment of earth and 
sandbags. The gun was on its special mobile 
mount, the director box on heavy shock 
absorbers. 

Some features of U.S. gunnery directors 
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The "fifty" end of the “forty-fifty" team is a squat, ugly 50 caliber antiaircraft machine gun. It pro- 
tects its big brother against strafing attacks and takes care of angles of fire the Bofors cannot cover 


are closely guarded military secrets. The 
basic principles of the device, however, are 
well understcod in all armies. Actually the 
director is a fast-operating robot with pre- 
cise, intricate mechanism designed to work 
out almost instantaneous answers to ar- 
tilery problems of mathematics and to 
transmit those answers mechanically to the 
gears and wheels which elevate and traverse 
the gun barrel. 

On the director two operators follow the 
path of the target plane with telescopes. One 
tracks the plane across the field of vision, 
the other up and down. They keep the 
crossed hairs of the ‘scopes on the plane 
by turning small crank handles which move 
the telescope and transmit the data con- 
tinuously to the inner mechanism. After 
fire has been opened, the path of the tracer 
shells makes it relatively simple to add any 
necessary correction. 

The director also is constructed so that 
it adds certain corrections of its own to the 
automatic-firing data. The result is that 
the gun is aimed, not to where the men see 
the enemy plane, but to where it will be 
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when the shot has been fired and the shell 
arrives at the right altitude. 

Transmission of the calculated data from 
the director to the gun is accomplished by 
means of two sets of synchronized electric 
motors—one set in the director box and 
the other in the gun mechanism. These mo- 
tors are small bipolar three-phase alterna- 
tors, the stators of which are excited from 
a common source of electricity—the direc- 
tor’s own gasoline-operated generator. All 
angular displacements of the rotors of the 
transmitter motors in the director are in- 
stantly duplicated in the corresponding re- 
ceivers at the gun. 

Gun crews are on duty night and day, and 
the men who operate the director are busi- 
est of all, drilling incessantly to perfect 
their teamwork. There are few periods 
during the daylight hours when aircraft are 
not in sight at this position, and every plane 
is tracked with the director as long as it 
remains in sight. Some day a plane may 
come along with the Nazi black cross or 
the Jap red ball on its wings, and if that 


happens the “forty-fifty” men will be ready. 
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AMAZING PHOTOS 
SHOWING A FLOW 
OF LIFE STREAM 
IN DYE-INJECTED 
LIVING BLOSSOMS 
PROVE DISPUTED 
BIOLOGICAL FACT 











flow of protoplasm 





CELLS IN THE STAMEN FILAMENT of the blos- 

Arrows (nttivaleé som of a tradescantia, or spiderwort, are en 

- larged 250 times in the color photomicrograph 

he direction of flow at the top of the page to show the protoplasm 
pas iT within their walls. The drawing indicates the pro- 

toplaim's flow as revealed by Dr. Pillsbury 





NATURAL CELLS of the stamen tiloment of the 
tradescantia are shown below. Between the cells 
are thin partitions through which, Dr. Pillsbury 
finds, living protoplasm will filter in surges 
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BLOSSOM OF THE TRADESCANTIA 





This is the short-lived flower of oan 
American herb. The drawing above 





shows the hairy stamens surrounding 


the center of the blossom. It was 





from one of these stamens that Dr 
Pillsbury selected a filament to make 
the photomicrographs of cells and 
protoplasm on these pages, cutting 
it off near the base of the pisti 
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Cd bug 


ITH the aid of a high-power micro- 
scope and a lapse-time camera, Dr. 
Arthur C. Pillsbury, a botanist of 
Berkeley, Calif., has been able to convince 
scientists that protoplasm actually passes 
from one cell to another in plant life—a fact 
that has been disputed in botanical circles. 

In demonstrating the movement of proto- 
plasm between plant cells, Dr. Pillsbury 
takes the blossom of a tradescantia, or 
spiderwort, and cuts off a stamen filament 
near the base of the pistil. He then mounts 
the specimen on a microscopic slide and 
carefully injects a brown fruit dye into the 
wall of an individual cell. Thus making the 
protoplasm visible, he is able to watch the 
dyed, jellylike substance move. 

Although each partition between the in- 
dividual cells seems to wall the protoplasm 
from the next cell, a small amount filters 
through with each surge of the substance. 
Even high-powered microscopes do not 
show any visible opening between the cells 
but, according to Dr. Pillsbury, there must 
be minute openings which allow a small 
amount of the protoplasm through. 

For example, explains Dr. Pillsbury, if 


Vt 


you had a long string of macaroni that was 
soft and damp, and you tied a silk thread 
around every half-inch, you would have a 
scale model of the stamen filaments. If each 
unit or cell was filled with living protoplasm, 
it would act in the same way even though 
no openings were visible. 

The first picture in the accompanying 
sequence series shows the cells before the 
dye was injected. In the second picture, the 
brown. fruit dye was injected in the left 
corner of the middle cell and was allowed to 
mix with the protoplasm for the next five 
minutes. Notice how the jellylike substance 
has worked itself toward the right-hand 
corner. The third picture shows the proto- 
plasm moving toward the end of the fila- 
ment. While most of the substance has 
rebounded on the cell partition, a small 
amount is seen filtering into the third cell. 

These photographs—taken for POPULAR 
SCIENCE by Dr. Pillsbury—were made in 
natural color under polarized light. Magni- 
fied 250 times their normal size, the trade- 
scantia stamen cells were selected for dem- 
onstration purposes because of their clear- 
cut definition and adaption to polarization. 


DYE IS INJECTED near the left end of the cell THE DYED PROTOPLASM is shown here as it 
shown in the center of the photomicrograph below reaches the partition at the end ond a small 
so that the colored protoplasm can be followed as amount filters through to the next cell. The 
it makes its way toward the other end of the cell photomicrographs were made in polarized light 


Broun Fruil Dye Inyected here | five minutes later 
emake peroipulaam | ~~ 
visible 
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Army phosphorus 
bombs bursting 
in spectacular 
night display 


asph Ours ... 


EXPANDED PRODUCTION TO PAY REWARD IN PEACE 


By ALDEN P. ARMAGNAC 


AVE you noticed, lately, how the 
striking surface of your pack of 
matches has shrunk? At 
War Production Board, 
the width of 
which con- 


safety 
the request of the 
manufacturers have trimmed 
the dark 


¢ 


reddish-brown strip. 
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tains the phosphorus that lights the match. 
The part that you and millions of others 
don’t get is bcosting America’s vitally 
needed supply of phosphorus for warfare 
What good is phosphorus in a fight? 
First, it’s the No. 1 screen of the 
Chemical Warfare Service. WP-—military 
shorthand for white phosphorus—burns to 


smoke 
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an impalpably fine powder, which readily 
dissolves in the moisture of the air. The 
result is a dense white fog, so impenetrable 
to vision that it effectively conceals move- 
ments of troops or ships. Smoke from a sin- 
gle burst of WP lasts about 10 minutes, and 
may be maintained as long as desired by 
continued fire. It may be hurled at the 
enemy in hand and rifle grenades, in shells 
for light and medium caliber artillery, and 
in air bombs. Each projectile bears a single 
yellow band denoting “smoke.” Popular be- 
lief that phosphorus vapors are highly poi- 
sonous has been found less than a half- 
truth; although toxic when concentrated, as 
in a laboratory, they become harmless on 
the battlefield by diffusion and interaction 
with moisture. Tests have shown that troops 
can advance through a WP cloud in safety. 

Not so mild is the casualty effect of a WP 
burst upon personnel in the immediate vi- 
cinity. Flaming particles of phosphorus, 
clinging to skin and clothing, inflict painful 
burns that are slow to heal. Because enemy 
troops well know this, their morale suffers 
out of proportion to the actual casualties 
produced by WP bombardment. Also, the 
burning fragments stampede animals. 

As an incendiary agent in bombs and 
shells, phosphorus has a potent competitor 


Phosphorus-bearing ore, called matrix, is mined in quantity from open pits by big 
electrically operated drag-line excavators to get the raw material for phosphorus 
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in thermite-type bombs, which burn far 
more fiercely. Against well-constructed fire- 
proof buildings, phosphorus bombs would be 
wasted. Flimsy, tinderbox structures like 
those of Japan might prove more vulner- 
able; to an imaginative Oriental, the strik- 
ing picture on the opposite page could sug- 
gest a fire-breathing dragon over Tokyo. 
Scatter-type phosphorus missiles have 
been designed by the British to set fire to 
enemy crops and lumber-producing forests. 
German patience, so often exhausted, must 
have plumped to a new low when R.A.F. 
raiders began sowing these incendiary ‘‘call- 
ing cards” over the countryside a couple of 
years ago. A single plane carries as many 
as a quarter of a million of them. Each 
three-inch-square card contains a pad im- 
pregnated with phosphorus, moistened to 
delay its taking fire, which it would other- 
wise do immediately. About ten minutes 
after it has been dropped, on the average, 
the moisture dries out and the phosphorus 
ignites spontaneously. The resulting flame, 
about eight inches long, suffices to touch off 
grain or forest undergrowth within its 
reach. 
Safety far the 


matches represent by 


greatest total of civilian products which, in 
finished form, contain pure or “elemental” 


— 





phosphorus. The match itself has no 
phosphorus in it, but simply carries a 
tip of highly combustible material. The 
striking surface is impregnated with 
red phosphorus, a safe variety—tin will 
melt before red phosphorus will ignite. 
When the match is struck, friction con- 
verts a trace of red phosphorus into the 
white form, which sets fire to the match 
tip. Ordinary kitchen matches do not 
1se pure phosphorus at all, but are 
tipped instead with a compound called 
phosphorus trisulphide and an oxidiz- 
ing agent, which are ignited by friction 
against any rough surface. 

The two principal kinds of elemental 
phosphorus make a strange Jekyll-and- 
Hyde pair. White phosphorus—actual- 
ly yellow, unless highly purified—has 
been banned for matchmaking because 
long-continued handling induces bone 
disease of the jaw. Yet its vapor is 
identical with that of harmless red 
phosphorus, and the second commonly is 
prepared from the first. A third form 
black phosphorus—-has been produced ex- 
perimentally by heating white phosphorus 
under tremendous pressure. It won't burn 
at all. 

Mass production of the element phos- 
phorus from its ore, phosphate rock, has 
been made possible only by technical ad- 
vances of recent years. A plant set down 


PHOSPHORUS VAPOR, the main product of the 
furnaces, is condensed and stored under water in 
huge semi-underground tonks like this. Each tonk 
will hold about 1,000,000 pounds of phosphorus 
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ORE IS SEPARATED from clay and rock by vigorous 
washing in the “big tub" in the background above. 
Each bite of the bucket will scoop up 15,000 pounds 


in the midst of Tennessee deposits by the 
Monsanto Chemical Company, a pioneer in 
the field, illustrates how the extracting 
process works. 

Like a monster power shovel 
wire cables replace a rigid boom 


except that 
an elec- 


tric machine called a drag-line excavator 
draws a huge bucket over the face of the 
exposed deposit. At one bite, the scoop picks 
up 15,000 pounds of the soft brown matrix, 


PRINCIPLE OF MANUFACTURE. How an electric 
furnace makes phosphorus from the treated ore is 
illustrated in the cross-section drawing. Air, 
which would react with the product, is excluded 
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CART-SHAPED MOTOR TRAILERS take ore to a 
sinter building (left above) where it is prepared 
for the electric furnaces in the building at right 


as the ore is known, and dumps it in a wait- 
ing truck trailer. 

Copious washing separates the clay and 
worthless rock from the matrix, which then 
goes to the sintering machine. This is noth- 
ing more than an endless, traveling grate 
of eight-foot width, through which fans 
maintain a down-draft of air. Coke. inti- 
mately ground up with the matrix, is ig- 


- 


BY-PRODUCT of treatment in the electric 
furnaces, ferrophosphorus is tapped in slag 
as shown above. It is used in making steel 


nited at the receiving end. By the time the 
mixture reaches the discharging end, the 
coke has burned out, leaving the rock in the 
form of a “sinter,” or coherent mass. This 
pretreatment serves several purposes. It 
drives off such impurities as sulphur and 
fluorine, whose fumes go up a stack. Also, 
it thoroughly dries the matrix. 

Now the ore is ready for a bank of four big 


PHOSPHORUS-MAKING CHARTED FROM ORE TO PRODUCT 
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electric furnaces, consuming more than 10,- 
000 kilowatts apiece. More coke, sintered rock 
crushed to the same size, and sand meet the 
blazing arc produced by alternating current. 
Vapors of phosphorus and of carbon mon- 
oxide rise from the reaction. Both would 
promptly react with oxygen, but for elab- 
orate precautions to exclude air from the 
furnace. Led off from it, the phosphorus 
vapor passes through a condenser that turns 
it into a liquid, and it is collected under 
water in underground sumps. Pumps then 
transfer it to concrete storage tanks, each 
with a capacity of 1,000,000 pounds of phos- 
phorus, where once again it is kept from 
contact with air by a blanket of water. It 
reaches its destination in water-filled drums 
or in railroad tank cars of special design, 
with extra-high containing water 

As in all well-engineered chemical plants, 
other products of the electric-furnace reac- 
tion do not The carbon mon- 
oxide gas serves as fuel for igniting the in- 
coming material on the sintering machine. 
As for the which has been made free- 
flowing by being quenched while molten in 
a high-velocity stream of water, and is 
drawn off into a “slag pond,” it too is a use- 
ful co-product. Iron, present as an impuri- 
ty, has combined with some of the phos- 
phorus. The resulting alloy, ferrophos- 
phorus, is sold to steelmakers. Phosphorus 
likewise plays an important role as an in- 
gredient of phosphor bronze 

Aside from pure phosphorus and its al- 
loys, one standard chemical dictionary lists 
more than 100 important chemical com- 
pounds containing phosphorus Another 


domes 


go to waste 


slag, 


SAVING PHOSPHORUS FOR WAR. The 
wide striking surface of an old pack of 
sofety matches (left) has given way to a 
narrow strip. Strip contains the phosphorus. 


Inside and outside of an incendiary “calling card" 
used by British flyers to destroy enemy crops and 
forests. One plane can drop 250,000 of the cards 
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cites no less than 463 uses for just one of 
them—-phosphoric acid. A familiar ingre- 
dient of soft drinks, including “phosphates,” 
of baking powder, of fireproofing agents, 
and of fertilizers, this chemical has been 
produced automatically by treating phos- 
phate rock (crude calcium phosphate) in 
electric furnaces—with the difference from 
the Monsanto process that air is allowed to 
enter the furnace, converting the phosphorus 
to phosphoric acid as fast as it is formed. 
Now Monsanto has found that its pure 
phosphorus permits making phosphoric acid 
of greater strength and purity than any 
hitherto known. In the beneficial uses that 
result, the element phosphorus more than 
makes amends for its wartime uses in battle 
and destruction 
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Un-Natural History Gas Mages 


DOGS, wiTHOUT KNOWING THE REASON) ff 
WHY, USUALLY TURN AROUND SEVERAL 
TIMES BEFORE LYING DOWN 4 THIS 
iS SAID TO BE A TRAIT INHERITED 
FROM WILD MEMBERS OF THE POG 
FAMILY WHO TURN ABOUT TO MAKE SURE 
THEY HAVE THEIR KEEN NOSES 
POINTED UP-WIND! _ 


THE CURIOUS DIPPER OR 

WATER OUZEL oF NortH AmeRICA 
NESTS NEAR SWIFTLY RUNNING WATER 
OR €VEN BEHIND FALLS/ ITS PLUMAGE 
iS SO DENSE AND OILY THAT IT CAN 
DIVE UNDER WATER AND NOT GET WET? 





INCREDIBLE AS IT MAY SEEM, THE 
HORSESHOE CRAB is noT 4 cRAB/ IT 
1S NOT EVEN & CRUSTACEAN / ACCORDING 
TO SCIENTISTS, THE HORSESHOE CRAR’S 
NEAREST RELATIVE IS THE SCORPION? 


AWN INSECT OF CHINA, THE LANTERN FLY 
WAS SO NAMED BECAUSE ITS LONG 
PROBOSCIS WAS SUPPOSED TO BE 
PHOSPHORESCENT? HOWEVER, THIS CLAIM 
HAS NEVER BEEN PROVED BY SCIENTISTS? 


THe GOBY, A FROGLIKE FISH OF 
AFRICA, CLIMBS TREES TO PESTROY 
WOOP ANTS’ NESTS AND TERMITES / 
SOME OF THE FISH CLIMS UP TREES 
WHILE OTHERS WAIT BELOW TO SEIZE 
THE DISLOPGED VICTIMS / 


ARMORED LIKE A TANK WITH A RONY 
SHELL, THE TRUNK FISH CAN Move 
ONLY ITS EYES, JAWS, FINS, AND TAIL! 
A NATIVE OF TROPICAL WATERS, HE 
iS WELL CAMOUFLAGED WITH 
GEOMETRICAL gPoTs WHICH RESEMBLE © 
LIVING CORAL | 
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Clear Heads and Mathematical 

Skill Are Needed for Guiding 

Big Bombers to Their Targets 
By HERBERT ASBURY 


EADED out to sea for a final smash at 
a Japanese fleet which had already 
been badly battered during the first 


phase of the Battle of Midway Island, the 
pilot of a Flying Fortress received orders to 
turn aside and attack another powerful Jap 
force approaching the American base from 
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“Shooting the sun": A 
student navigator ct 
Kelly Field learns to 
use a modern sextant, 
one of the tools with 
which he will guide a 
big bomber unerring- 
ly to its target across 
miles of trackless sky 


OVS UMW 


a different direction. In a matter of minutes 
the bomber'’s navigator had to consult half 
a dozen complicated instruments, determine 
the wind direction and drift, calculate his 
speed, position and altitude, and plot an en- 
tirely new course. 

“But all that didn’t bother our navigator,” 
said the pilot. “He just went to work and as 
usual did a very superior job. In no time at 
all he told me we would reach »ur targets at 
34 minutes past the hour, and sure enough 
we hit it to the minute.” 

The skill, speed, and accuracy with which 
this navigator worked out his problems were 
duplicated in a hundred other bombing 
planes both at Midway and in the Coral Sea. 
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Tales of such precise navigation, appearing 
with increasing frequency in press dis- 
patches, have awakened the American peo- 
ple to a realization that the young officer 
with the charts and navigational gadgets is 
one of the most important figures in military 
aviation. 

He is the key man of the modern aerial 
combat team, the rman behind the man at the 
controls. The pilot flies the ship, and the 
bombardier drops the bombs, but it is the 
navigator who gets them there. And it is 
the navigator who brings them home. To 
him belongs a heavy and vital responsibility 

-he must know at all times, or be able to 
calculate within a few minutes, the exact 
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isa! ia De a 
In a twin-engined 
AT-7 training ship 
fitted out like a 
bomber, the cadet 
gets 100 hours of 
’ individual practice 


Working out a bieks: 


lem in aerial navi- . 
gation. You don't 
have to be a math 
wizard, but must 
know trigonometry 
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position of his plane. Upon his knowledge 
and the skill and quickness with which he 
uses it, depends the success or failure of a 
bombing mission. A poor navigator may 
take a bomber miles away from its ob- 
jective and put both ship and crew in dire 
jeopardy. 

Recognition of the 
importance, particularly in long-distance 
bombing operations, has been mounting 
since the outbreak of the war, and it will 
mount even more rapidly when the full story 
of the raid on Tokio is released. Every ship 
carried its own navigator, and every navi- 
gator plotted the course which would take 
his bomber over Tokio and the special target 


navigator’s vital 
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assigned to it for destruc- 
tion. If the navigators had 
permitted the ships to get 
off the course, the operation 
would have been a failure. 

“I guess we did a pretty 
good job at that,” said a 
young officer who piloted 
one of General Doolittle’s 
ships. If we had made many 
mistakes we probably 
wouldn’t have got there. 
But every one of our bomb- 
ers reached Tokio at exactly 
the time it was supposed to 
be there, and we skimmed 
along over the Tokio roof- 
tops just as we had planned 
todo. We certainly took the 
Japs by surprise, and be- 
lieve me we did a lot of 
damage. I don’t believe any- 
body missed his target. The 
Japs were so upset they 
didn’t seem to know what to 
do. They sent up a few in- 
terceptors and turned loose 
a lot of antiaircraft guns, 
but they didn’t bother us 
very much. We outran their 
fighter planes and plowed 
through the ack-ack with no 
trouble at all. One Jap in- 
terceptor who was skirmish- 
ing around to get on the tail 
of the plane I was in ran 
into a big burst of his own 
antiaircraft fire and went 
down in flames. 

“It wasn’t hard to plot 
the original course for the 
Tokio flight, because we 
knew where Tokio was and 
where we were going after 
we left Tokio, and we had 


During his 15 weeks of intensive training in navigation school, the 
cadet spends 460 hours at highly technical studies in the classroom 


t's just like going back 
to school. With increas- 
ng bomber ranges, ce- 
estial navigation be 
comes more ona more 
mportant. Students 
earn how to read maps 
and to use instruments 


Time is a big factor in 
an aerial novigator's 
work, A bomber moy fly 
os far in on hour as o 
ship steams in a day 
Here a group of cadets 
check their watches by 
Naval Observotory time 
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wonderful charts and maps. But all through 
the flight the navigators had to keep check- 
ing and correcting the course, and they had 
to be able to tell their pilots at any minute 
exactly where they were. There are several 
ways of finding that out, of course. One that 
I used a few times was to take a 45-degree 
sight on a star and then draw a circle on 
the chart. Then I’d do the same with an- 
other star, and where the circles met was 
where we were. Then of course I took a lot 
of doubie drifts. To do that you turn the 
plane 45 degrees off the course for a minute 
or two, then make a right angle turn and fly 
for the same length of time, and then turn 
the plane 45 degrees back to the original 
course. By making observations on each of 
the turns you can find out what the wind is 
doing and how it is affecting your speed and 
direction. 

“The wind causes most of the trouble and 
problems encountered in aerial navigation. 
If there weren't any wind, navigation would 
be simple. But any wind will throw an air- 
plane off course. With a one-mile wind the 
ship will drift off one mile, with a five-mile 
wind five miles, and so on. So the navigator 
must always keep an eye on the wind. You 
might almost say that if he knows the wind 
he knows everything. When I was in train- 
ing I thought maybe we heard a little too 
much about the wind, but since I’ve been 
navigating these big bombers I realize I 
can’t know too much about it.” 

“Are you sorry you didn’t try for pilot or 
bombardier ?” 


“No. I'm glad I’m a navigator. I get a 
great kick out of navigation. It’s really 
wonderful to sit up there in the clouds, may- 
be with antiaircraft shells exploding all 
around—and, by the way, that’s very beauti- 
ful stuff when seen through a telescope 
and realize that the big bomber is going just 
where I say, and that it’s up to me to bring 
it back home. Sometimes the navigator gets 
a whack at the other stuff, too. When the 
bomber is busy over the target he usually 
acts as fire-control officer, and in some types 
of medium and heavy bomber he is also the 
bombardier. Most navigators can fly the 
plane, too, if necessary, at least well enough 
to get it out of danger.” 

Before the Midway and Coral Sea our 
navigators had already earned their spurs 
by their bravery and efficiency in Java and 
other islands of the Dutch East Indies dur- 
ing the Japanese push southward from 
Singapore. 

“Our navigators were especially fine in 
Java,” said an American airman with con- 
siderable experience in the southwestern 
Pacific. “It was all navigation there. From 
the air, because of the density of trees and 
vegetation, Java looks like a solid sea of 
green, with no outstanding mountains or 
other prominent landmarks. Every flight 
had to be organized as if it were over the 
ocean, and of course most of them were at 
least partly over water. Without first-class 
navigators our ships would have been help- 
less ” 


The whole setup of the Ferrying Com- 


Ready to go aloft, the student at left, below, is studying the day's problem. His instruments and charts 
will go into a briefcase when, with some of his classmates, he boards a plane for a practice flight. Prob- 
lems in day and night flying teach them to reduce flight to a mathematical equation—and solve it 
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Seated inside the training plane, these embryo navigators 
are alert and ready for the day's lesson. Telephone con- 
nection with the pilot enables them to receive orders 


mand, which handles the delivery of bombers 
to our allies in England and North Africa, 
is dependent upon the navigator. All of these 
flights are made over the sea and at very 
high altitudes, and some of them take the 
bomber over unfriendly country. It is es- 
sential that the ship stay on its course, and 
that course must be set and maintained by 
a man who understands celestial navigation 
and dead reckoning. The pilot, copilot, and 
engineer on one of these ferrying flights can 
usually find time for a bit of a nap, but the 
navigator must be on the job every minute 


he is in the air. When he 
finally tells the pilot to ‘‘set 
her down, we're there,” he 
must know what he is do- 
ing. There is seldom enough 
gasoline in the tanks to al- 
low for mistakes. 
Twenty-nine weeks of in- 
dividual instruction, plus an 
indeterminate period of 
crew training, are required 
to transform a fledgling 
aviation cadet into a capable 
navigator. To enlist for this 
vitally important job a man 
must be between 18 and 27 
years old. In general the im- 
pression seems to prevail 
among young men _ inter- 


ested in aviation that only a 
mathematical 


wizard can 
hope to become an expert 
navigator. That is wholly 
untrue. Any one whose 
mathematical studies have 
included a little trigonome- 
try can handle a navigator’s 
work without difficulty. And in most cases 
a boy who hasn't even had trigonometry can 
get along provided he has a mathematical 
bent and takes instruction readily. 

The Army Air Force maintains three pre- 
flight schools, at Turner Field in Georgia, 
at Kelly Field in Texas, and at Mather Field 
in California, for the preliminary training 
of cadets who pass the physical and qualify- 
ing tests. At these schools, where the cadet 
remains for nine weeks, he is given courses 
in identifying air and naval craft, mathe- 
matics, physics, meteorology, Morse code, 


The navigator's instrument board, below, is simple in com- 
parison with the dial-studded panel in the pilot's compart- 
ment, but it gives him the information he needs in calculating 
where the plane is, which way it is going, and how fast. The 
cadet learns to read his dials quickly and accurately, and to 


use special 











seen at left 
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instruments like the drift meter 
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athletics, and military customs and regula- 
tions. He does a little drilling, but no flying, 
and is introduced for the first time to ele- 
mentary navigation. 

From the pre-flight school the cadet goes 
to navigation school for 15 weeks of in- 
tensive training. There he learns how to 
read the maps and charts which are to be 
an important part of his equipment, and how 
to use the tools of his new trade—the gyro- 
scope drift meter, the sextant, the air-speed 
indicator, the thermometer, the altimeter, 
the turn indicator, the parallel rulers, the 
chronometer, and the magnetic compass, 
calibrated to give true direction. When he 
can handle these instruments, he receives 
advanced instruction in the four phases of 
navigation—-pilotage, dead reckoning, radio, 
and celestial—and gets 100 hours of flying 
in a twin-engine trainer which is enough 
like a real bomber that later he experiences 
no difficulty in making the change-over. All 
this is individual instruction. After he is 
through with the school and has been as- 
signed to a unit he receives crew training 
in a four-engine bomber to develop the team- 
work which essential to successful 
operations. 

The last five weeks of the cadet's training 
course is spent at a gunnery school, where 
he is taught to fire the cannon and machine 
guns with which a bomber is armed. Then, 
unless he has fallen by the wayside, he is 
graduated and commissioned a second lieu- 
tenant in the Air Force Reserve. While in 
training, he is paid $75 a month, plus one 
dollar a day for subsistence, and also re- 
ceives living quarters, medical service, uni- 
forms, clothing, equipment, and a $10,000 
life-insurance policy which he can continue 


is so 


At work in the flying classroom. The navigator in 
the foreground transfers drift data to his plotting 
table, while the man behind him takes a sun sight 


at his own expense after he has become an 
officer. Upon being commissioned he gets 
an allowance of $150 for uniforms, and goes 
on the payroll at $245 a month, the total 
representing his pay and various special 
allowances. 


Working complex mathematical problems miles above the 
earth is tough enough, but the aerial navigator has the addi- 
tional handicap of wearing an oxygen mask for long hours at 
high altitudes. The man below is adjusting his aperiodic com- 
pass. On the table before him are his sextant and parallel 
rulers. At right, using the sextant through the revolving turret 
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HEAVY-DUTY METAL CUTTER. A “curled-chip’ 
saw, recently developed, is said to make 
faster and smoother cuts and eliminate the 
jamming of metal chips. Unlike the conven- 
tional angular-tooth saw, which telescopes 
chips against the cutting face of metal, the 
new teeth get under the chip and curl it up 
like a clock spring before it is ejected. This 
action is said to keep the cutting surface 
clean and to reduce friction. No tooth on 
the “curled-chip” blade is required to cut 
the full width of the kerf and, therefore, 
heavier feeds are possible without excessive 
heating and break-down of cutting edges 





GRINDING CYLINDERS of hydraulic 
brakes becomes an easier job 
with a new hone that is driven 
by a flexible shaft connected to 
an electric drill. The grinding 
mechanism consists of three 
medium abrasive and _inter- 
changeable stones that are 
thrown against the cylinder 
walls by centrifugal force when 
the hone is revolved. Brake 
cylinders need not be removed 
from the car while honing. This 
new universal tool will grind all 
hydraulic brake cylinders from 
15/16” to 1',” inside diameter. 
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Above, at top, the heavy-duty metal cutter, with 


a close-up view of "curled chip" teeth and the big 
curved chip gullets that prevent jamming of metal 


A NEW PORTABLE BENCH GRINDER now makes it 
possible to sharpen drills, hand tools, knives, 
and cutter bits wherever need may arise. 
Completely housed in a modern cast hous- 
ing, the grinder is equipped with an electric 
motor that swings two 4%" by 3%” grinding 
wheels. Rubber feet deaden motor noise and 
give the grinder a nonskid base that will not 
mar a polished surface. A rigid tool rest 
slides in or out to give the desired tool angle 
or compensate for wear on the wheels. The 
grinder operates on any 110-volt circuit. 
This is a versatile machine for the home or 
shop. 
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Trimmed and boned, meat to be processed is ground 
as above, then partially cooked and put between 
heated rollers which press out much of the water 


Final dehydration takes piace in a cabinet drier, 
shown above, where the meat is put on screened 
racks. Hot air is circulated through the drier 
until all but 10 percent of the water is removed 


As a result, a two-pound piece of raw meat weighs 


only .54 of a pound. The dehydration process is 
expected to help greatly in shipping conservation 
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DEHYDRATED 
MEATS 


Fresh meat (left) and a piece after dehydration 


T THE Department of Agriculture re- 
A search center in_ Beltsville, Md., 
scientists have recently developed an experi- 
mental dehydration process which removes 
more than 90 percent of the water from beef 
and pork. Since water is about 75 percent 
of the weight of these meats in their natural 
state, the dehydrated product promises 
needed conservation in wartime shipments. 

The meat is boned, trimmed, and ground, 
partially cooked at a temperature of 158 
degrees, and then fed into a machine re- 
sembling a giant wash wringer where it is 
compressed between two heated rollers that 
remove a substantial amount of water. Next 
the meat is put on screened shelves in a cab- 
inet drier through which hot air is circulated 
until dehydration is completed. The finished 
product may then be compressed to fit into 
a small part of the space required for un- 
treated or canned meats. 

So far at Beltsville, the processing has 
been done only on an experimental basis. 
Scientists there, however, predict an im- 
portant place in American economy for the 
new space-saving product. 





Packed within itself, this furniture 
travels as a crate. The panels at the 
right, above, ore tops of three tables 





A Home 
in 
A Box 











Her new home neat y furnished. the 
wor wife reloxes Perhaps the wall 
map suggests other pioces to move 


Opened, the case reveals the makings of a living room. 
A chest, a desk—and rug, table legs, and folded chairs in the 
drawers. At left, an Army-type bed upholstered as a couch 


f THE long list of things which come in packages 
can now be added a home. Interior decorators have 
designed and put on the market a “Home-in-a-Box”’ 
which includes almost all of the furnishings of a living 
room, packed into a container formed by several of the 
larger pieces. A single trunk, packed separately, con- 
tains the complete decor for a bedroom. These units, 
easy to ship and to assemble, are expected to be popu- 
lar among Army wives and the families of war work- 
ers who have to move frequently. 


Lugs hold the desk 
shelf and writing 
surface in place 
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HE ear can help the eye in spotting 
planes. In a fog, or at night, it can even 
replace sight to tell a plane’s approximate 
position, direction, and height. But the ear 
is not too dependable unless you understand 


2-2-0-0-o! 


UNLESS the plone you are watching is very near, 
its sound will seem to come from some distance be- 
hind it because sound travels at a crawl compared 
with light. So when you have determined a hidden 
plane's direction, you know it's ahead of its sound 
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CLOUDS help you spot planes by making the sound 
of the engines louder, but they can throw you off 
in judging direction. The sound may be reflected 
from one cloud te another, making the plane seem 
to be in one place when it really is in another 


} SHOULD BE 
ABLE TO HERR 
THAT ONE! 
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HELP EYES SPOT PLANES 


some of the tricks that sound waves may 
play on it. Particularly interesting and use- 
ful facts for plane spotters, as pointed out 
by sound engineers of the British Royal 
Observer Corps, are illustrated below. 


ante SO LOoOUP 


al 
~~ 
~ o> 


CONTRARY to what you might expect, sound travels 
faster through the moist air of a cloud and there- 
fore is louder when it reaches your ears than if no 
clouds intervened. This should be remembered when 
estimating the distance of a plane on a cloudy night 


HUMIDITY and heat speed up sound so that on warm 
days, particularly around evening, planes a long dis- 
tance away may sound much closer than they are. 
Hazy weather and a low barometer also accelerate 
sound, which reaches you with less loss of volume 


DRYNESS of the air plus cold weather retards the 
speed of sound appreciably, inducing such quan- 
daries as that of the skier in the drawing at the left. 
If a wind is blowing from behind you, the sound will 
be still fainter. With a dry wind in wintertime, it 
often is difficult to hear the drone of a plane or 
even several of them no more than two miles away 


REMEMBER your rule: Light vastly outpaces sound. For judging plane height, you should also know that 
sound travels so slow that its pitch, based on the frequency at which it reaches your ears, is changed by the 
motion of a plane toward or away from you. Putting these facts together gives spotters the following tips: 
The pitch changes very slowly if the plane is high; quite rapidly if it is low, as in the drawing at left, 
below. Moreover, the pitch rises as a plane approaches, falls as it departs, as indicated below at the right 
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Army worms doing their “scorched earth" job on a collard leaf 


By BRUCE ALLEN 


HE theory that an insect poison should 
be so tasty and appetizing that a bug 
will smack his lips and go for it in 
preference to a fruit or vegetable, 
forms the basis of important tests now un- 
der way at the Department of Agriculture 
Research Center at Beltsville, Md. These 
palatable insecticides are still in the experi- 
mental stage, but the early work has been 
very successful, and they probably will ap- 
pear on the market in the near future. 
Eventually you will be able to buy a spray 
or a powder flavored to tempt the appetite of 
the particular species of insect you wish to 
kill. Such preparations will provide another 
valuable weapon for use in the never-ending 
fight to control the bugs which annually 
ravage thousands of acres of farm land, 
gardens, and orchards. 
Chemists and entomologists at the Center 
entered this new field of research when they 
discovered that codling moths ate heartily, 
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Laboratory Workers 


Concoct Appetizing 
but Fatal Food for 


Destructive Pests 


of Farm and Garden 


but without injury, of apples 
which had been’ copiously 
sprayed with a common insect- 
icide. Closer investigation 
showed that the moth, with a 
lot more sense than any one 
had ever given him credit for, 
was simply chewing his way 
through the poison and careful- 
ly spitting out the toxic agent. 
Then he would go to work on 
the apple as if it had never 
been touched. 

This remarkable behavior 
could only be explained by sup- 
posing that the codling moth 
just didn’t iike the taste of the 
insecticide. To make certain 
that this was the case, the 
chemists reduced apple parings 
in a solvent, sprayed an apple with the solu- 
tion, and invited a colony of moths to din- 
ner. They ate freely of the poison with much 
apparent relish, but expired before they 
could get to the apple. The same procedure 
was successfully followed with the Japanese 
beetle, which is very fond of sassafras 
leaves. This little pest got a good taste of 
sassafras, but absorbed a lethal dose of the 
poison in time to prevent damage to the 
sprayed fruit. Other similar solutions are 
being made at the Center, based on the food 
preferences of various insects. 

In another approach to the problem of in- 
sect control, L. D. Goodhue, a Research Cen- 
ter chemist, has developed a new spray 
called Aerosol, which is composed of a low- 
boiling solvent, pyrethrin extract, and ses- 
ame oil. One drop of pyrethrin in this 
preparation, released in the form of a spray, 
is enough to kill all the flies and mosquitoes 
in a large room. The spray is as fine as 
smoke or fog, and will penetrate into places 
which the ordinary solution of this sort can- 
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not reach. The insects 
simply cannot escape its 
potent action. 

Recently Aerosol was 
tested in a clipper plane 
which had been purposely 
filled with flies in screened 
boxes all over the cabin 
and the luggage compart- 
ment. When the plane was 
in the air, Aerosol was 
sprayed. When the plane 
landed, every fly was dead. 
Other tests are being made 
by commercial air lines, 
which are using Aerosol to 
fumigate airplanes when 
they take off from tropical 
regions. The preparation 
is also being extensively 
used by the Navy to fu- 
migate inclosed areas 
which might harbor ma- 
laria-carrying mosquitoes. 

Chemists searching for 
new insecticidesare limited 
in the number of basic poi- 
sons they can use because 
most of the inorganic com- 
pounds, such as arsenic 


Extracting pyrethrin from a 
species of chrysanthemum for 
use as an insect poison. The 
epporatus shown in use is a 
modified Soxhlet extractor 
at the Beltsville laboratory 


One drop of pyrethrin, below 
in a new liquid spray called 
Aerosol, will kill all the flies 
and mosquitoes in a big room. 
Aerosol is sprayed from the 
handy container at the right 
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Killing power of contact insecticides is tested at the Department 
of Agriculture Research Center with the “Campbell turntable." Cyl- 
inders containing test insects are put under the insecticide spray 


In @ screen-covered dish, flies are placed under a cover slide in 
the base of the turntable. Then the cylinder is set over the dish, 


insecticide is sprayed in 


and the slide is removed to expose flies 


and lead, are harmful to 
animal life. Even small 
quantities of arsenic 
sprayed on fruit will ac- 
cumulate in the human 
body until enough has been 
absorbed to become poi- 
sonous. For this and simi- 
lar reasons chemists pre- 
fer to use organic sub- 
stances. Nicotine, which is 
obtained from tobacco, is 
one of the best-known in- 
secticides. It is a contact 
poison effective against 
soft-bodied insects, such 
as aphids. But it is soluble 
in water, and often washes 
off plants during a rain- 
storm. Chemists are now 
working on methods to fix 
the substance so it will 
cling to a plant regardless 
of the weather. 

Another frequently used 
poison is pyrethrin, which 
is extracted from a species 
of chrysanthemum. It is 
an important constituent 
of most fly and mosquito 
sprays, and of powders 
used to fight cabbage 
worms. Chemists are try- 
ing to find a substitute for 
this substance, as most of 
the pyrethrin used in this 
country has been imported 
from Japan and Kenya 
Colony. The bark of the 
prickly ash tree, a native 
of North Carolina, may be 
the answer to this problem. 
When treated with a sol- 
vent, this bark has shown 
itself to be similar in ac- 
tion to pyrethrin. 

An enormous number of 
substances are examined 
at the Research Center for 
insecticidal properties in 
the course of a year, but 
only about 12 out of every 
thousand pass the prelimi- 
nary entomological tests. 


Glass cylinder at far left shows 
spray «acting on insects. After 
30 seconds, the dish is removed 
from the turntable and the flies 
are watched to see how they are 
affected. Use of the turntable 
allows several insecticides to 
be tested at once by changing 
liquids in the spray reservoir 
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Those that do pass are subjected to practical 
tests in the physiological laboratory, where 
are stored thousands of codling moths, army 
worms, silkworms, houseflies, mosquitoes, 
and other insect pests which have been 
reared under controlled conditions. Some of 
these can be killed by contact with the toxic 
agent of an insecticide, while others are not 
affected unless they eat the poison. To test 
the eaters, the insects are given green leaves 
treated with the substance under examina- 
tion. The quicker they die, the better the 
poison. 

An instrument which consists of 10 large 
metal cylinders mounted on a-turntable is 
frequently used for testing contact insecti- 
cides. Measured quantities of the prepara- 
tion are poured into a small glass vial above 
one of the cylinders, and is then sprayed 
into the cylinder by a compressed-air blow- 
er. A slide is removed below the cylinder, 
thus exposing the flies to the insecticide. Ten 
tests can be made one after another by 
turning the table so that each cylinder 
comes under the spray. After thirty seconds 
of exposure, the screened cages containing 
the flies are removed and a count is made 
of the living and the dead. 

The anatomy and physiology of the bugs 
are also studied in the Center's Insect Clinic, 
to obtain information on the functioning of 
the heart, blood, digestive tract, and other 
organs. One of the instruments used in this 
work is a cardiograph, invented by Dr. J. 
Franklin Yeager, which is sensitive enough 
to record the heartbeats of a cockroach. A 
bug is first anesthetized and dissected so 
that the heart is exposed, and is then placed 
on a small block. Over the heart is placed 
a hair to which is attached a tiny fragment 
of lens paper. As the cockroach's heart bea's 
the hair moves, and a delicate glass thread 
travels across a light beam and records the 
movement on a photographic film. By com- 
paring the records of normal and poisoned 
cockroaches, it is possible to learn the ef- 
fect of a known poison on the insect’s heart 
tissues and so find the combination that will 
kill the pests most efficiently. 
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Army worms, at left, are among the ‘patients’ 
of the insect clinic where tests are made to 
determine the effectiveness of various insec- 
ticides. Above, poison is being injected into 
one of the worms by means of a glass needle 


After the worm has died, its blood is drawn 
ond a drop is taken for study. Smeared on o 
slide, it is examined under the microscope to 
determine the effect of the poison on the ce'ls 


Below is a photomicrograph of a smear of fresh 
blood. Note how some of the cells have burst 
as a result of the action of the poison. This 
is the common tendency of arsenical compounds 





Electricity Analyzes Chemicals 
‘| 


One unsuspected part of lead in 10,000 
of zinc alloy, spotted by the Elecdropode, 
was breaking exponsion shields, as right 


INY drops of mercury falling 
into a little beaker provide the 
working mechanism for a re- 
cently developed testing instrument 
with which chemical analyses that 
usually would require hours may 
be accomplished in a few minutes. 
The operation of the Fisher Elec- 
dropode, as the device is called, is 
based upon the fact that when a 
gradually increased electric volt- 
age is applied between electrodes 
to solutions of different chemicals, 
each chemical makes its presence 
known by an increase in current 
flowing between the electrodes at 
some definite voltage. The amount 
of increase has a direct relationship 
to the concentration of the chemi- 
cal. By comparing the electrical 


| 
1 | reaction of solutions tested, with 





solutions of known chemical com- 
position, both the kind and quan- 
tity of the substances in the solu- 
tion can be determined. The func- 
tion of the dropping mercury is to 
provide a constantly clean elec- 
trode, free from plating. 


SOLUTION 











Top, testing a chemical solution. Circle of 
arrow incloses becker holding the chemical. 
In the sketch at right, above, the electrical 
hookup is shown, with a mercury drop form 
ing. It will drop of before becoming plated 





Right, dissolved chemicals pass more current 
at given voltages. Thus slowly increasing the 
voltage reveals presence of copper at A 
voltage, while rise in current flow between A 
and B shows copper concentration. Similar 
phenomena occur at C and D, revealing zinc 
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American Artists Preserve 


a Medieval Art and Promise 


to Retain World Leadership 


By AL LANEY 


HEN, back in the year 1200 or 
thereabouts, they were building 
Chartres Cathedral, in which Gothic 
architecture and its decorative hand- 
maiden, stained glass, reached their 
sublime peak, the glass-makers as- 
sembled on the spot to work in close 
co-operation with the architects. The story 
also is told—and there are men and women 
living in Chartres today for whom it is a 
fact—that these men worked under the di- 
rect command of Mary Queen of Heaven. 
They set up their workshops in the little 
streets near where the other servants of 
Our Lady of Chartres were causing her 
greatest shrine to rise. Some of those little 
streets are unchanged to this day and un- 
changed too is the art of making stained 
glass. 

Go into any one of the hundreds of stu- 
dios and workshops scattered throughout 
America and you will find master crafts- 
men making contemporary glass in just the 
same way. Implements and tools have im- 
proved, materials have become more plenti- 
ful, and methods are more scie..tific, but 
the art remains the same. 

The lines of the craft extend backward in- 
to the obscurity of the ninth century. In its 
golden age, the Middle Ages, it thrived as 
an art, but in the Renaissance it suffered 
neglect with the shifting of emphasis from 
architecture to painting. To save himself, 
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Working in transparent glass and opaque, soft lead, the 
modern maker of stained glass emulates the artist of old 


the glassmaker worked out a compromise 
which, the best authorities agree, was a 
false step from which the industry has not 
yet entirely recovered. He abandoned the 
esthetics of his own craft and adopted those 
of painting. Along with the Gothic revival 
of the late eighteenth and early nineteenth 
centuries there was also a revival of stained 
glass, but the art had now been reduced to 
formula with windows manufactured on or- 
der in factories all over Europe. Out of this 
depression the art of our day began to 
emerge, and America is now carrying the 
torch. 

The best glassmakers are agreed that at 
the beginning of the war Europe led Ameri- 
ca in the making of stained glass. America, 
they admit, still was looking back to the 
thirteenth century, slavishly imitating its 
achievements. 

European glassmakers, on the other hand, 
had geared their craft to the times and were 
beginning to produce a contemporary art. 
More and more public buildings were in- 
stalling decorative glass depicting contem- 
porary scenes. In America, the demand for 
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SKETCHING THE DESIGN. After consultation 
with client and architect on subject matter and 
dimensions, the craftsman sketches his conception 
of the windows in miniature and in full color 


TWO SETS OF TRACINGS are made of the lead 
lines drawn on the charcoal cartoons—one to be 
used as a glazing guide and the other to be cut 
into patterns for the individual pieces of glass 


PATTERNS ARE CUT APART with special shears. 
These are double cutting and are used to take off 
the edge of each pattern enough paper to account 
for the width of the lead which will separate the 
individual pieces of glass and hold them together 
in the completed windows. If this space were not 
allowed, the windows would swell or increase in 
size, or otherwise fail to fit in with the plans 
worked out with the architect. A double knife is 
also employed to trim off excess paper. The two 
photos at right show the shears and knife in use 
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FULL-SIZED CARTOONS of the approved sketches 
are the next step. These are done in black aad 
white with charcoal. They show the entire design 
and account for all pieces of glass to be used 


iy 
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COLORED GLASS is selected for the individual pieces 
and cut out with a steel wheel or diamond cutter. The 
corresponding paper patterns are used as a guide during 
this process, and the pieces of colored glass are put 
in position on the tracing that was left intact. This 
assembling of parts is like fitting in a jigsaw puzzle 


MAIN OUTLINES of form and design are traced on each 
piece of glass from the original cartoons. The artist 
fits one piece at a time over a drawing and completes 
it before going to the next. He uses fusible pigments 
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stained glass was overwhelmingly 
from churches, old and new, and 
many of these windows still came 
from Europe. 

Maurice Lavanoux, secretary of 
the Liturgical Arts Society, which is 
striving valiantly to keep pure the 
stream of religious art, says cate- 
gorically that up to September, 1939, 
the glass made along contempor- 
ary lines in Europe was better than 
that in America. Most of the influ- 
ential men in the industry, the heads 
of the large commercial workshops 
and the individual artists working in 
their own studios, agree. But they 
hold with Lavanoux, too, that no 
better glass can be made anywhere 
than in the studios of America and 
that the closing down elsewhere will 
result in definite leadership for this 
country. 

The American industry, which is 
far more extensive than the average 
person realizes, is roughly divided 
into three groups. There are first 
the large number of individual men 
and a few women who produce win- 
dows in their own studios, doing all 
the work themselves or with a few 
assistants. At the other end of the 
scale are the purely commercial 
workshops, little more than factories 
for the manufacture of windows, any 
size, any subject, colors to the cus- 
tomer’s taste. 

On the middle ground are the great 
majority of the workshops and stu- 
dios. The Stained Glass Association 
of America, an organization embrac- 
ing the entire country, includes most 
of them. 

These shops are, of course, busi- 
nesses—and in some cases big busi- 
ness—-but, generally speaking, each 
organization of craftsmen is headed 
by a businessman-artist who is con- 
scious of the fact that his business 
grew out of art. 

That close co-operation between 
the medieval glassmaker and the 
architect which made the window a 
part of the whole from inception, is 
not always found in our day. Too 
often a stained-glass window is an 
afterthought and must be adapted 
to surroundings not originally in- 
tended for it. 

Stained glass is generally under- 
stood to refer only to glass windows 
colored by such methods as the in- 
fusion of metallic oxides 
into the glass, the burning 
of pigment into the sur- 








WAXING DOWN THE GLASS. The pieces ore 
assembled again, but this time on a plate-glass 
easel, and are held in position with beeswax 
worked into the vacant spaces left between them 
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THIS CLOSE-UP of one of the figures at this 
stage shows that the glass, traced and shaded 
s heavy in design. The paint is composed of 
metallic oxides, and will be fused permanently 


with the glass nder the heating of the kiln 
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FINAL ASSEMBLING of the window is done with 
flexible H-shaped strips of lead The pieces 
of glass are first laid out on the pattern and 


held in ploce temporarily with glazing nails 








SHADING WITH PIGMENT is done with the easel 
held against a light. Here color relations are first 
studied carefully by the artist, and then the tones are 
deepened where necessary so that they blend perfectly 





FIRING OF THE GLASS comes next with the pieces 
assembled on a special asbestos tray and put into 
the kiln as shown above. The fusing point for the 
glass and pigment is just short of the melting point 
of the glass, and heating must be watched closely 


GLAZING is the name for the process of fitting 
the pieces together with the strips of lead. These 
flexible strips are bent to the required shape and 
cut to length with a sharp glazing knife. The legs 
of the H-shaped strips are placed over the two sides 
of adjoining pieces of glass which are separated by 
the horizontal bar. The two photos below illustrate 
these steps in glazing: at the left, how a strip of 
lead is cut to length with the oddly shaped knife; 
at right, how it is fitted around a piece of glass 
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SOLDERING OF JOINTS is necessary to hold the 
assembled glass together in the completed window. 
All ends of the strips are secured with a solder 
having a slightly lower melting point than the lead 


face of white glass, or the joining of white 
with colored pieces of glass. A stained glass 
window is a translucent mosaic held 
gether by lead. 

In the accompanying illustrations, made 
in the Rambusch Decorating Company’s 
studios in New York City, a typical con- 
temporary workshop, you can follow the 
creation from conception by the artist to the 
completed work. The glassmaker 
may manipulate his materials 
hard, brittle, transparent glass 
and heavy, opaque, soft lead—in 
a variety of ways, painting it 
lightly or heavily or not at all. 
But it differs vitally from painting 
on opaque surfaces. 

If a congregation decided to- 
day that it would install one or 
more windows in the new church 
it is building or the old one that it 
is remodelling, what would it do? 
Assuming that there is already 
some understanding of the real 
nature of stained glass, the com- 
mittee in charge would consult 
with the architect, who would in 
turn call in the glassmaker. 

The glassmaker would first 
want the exact dimensions of the 
space to be filled and the subject 
to be treated. He would then ask 
the amount of money to be spent. 
If the right man is engaged, he 
can be trusted not to take advan- 
tage of this latter information. 

Having informed himself of 
these essentials and consulted 
again with the architect, the art- 
ist would then make a sketch 
showing the window in miniature 
and in approximately its ultimate 
colors. From the moment the 
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CEMENT is next scrubbed with a brush into all 
crevices between the lead joints and the glass 
until the entire assembly is made waterproof. 
The glass is then subjected to thorough cleaning 


sketch is approved, the matter is entirely in 
the hands of the glassmaker. The church 
must now leave him to his work. 

Turn to the illustrations and you will see 
what happens between approval of the 
sketch and the completed window. It will 
happen in just about the same way in any 
of the many studio workshops located in 
various parts of the country. 


LARGE WINDOWS ARE MADE IN SECTIONS. These are in 
turn assembled with T-shaped saddle bars. Other supporting 
bars are used at intervals to insure permanent installation 
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How to Fix a Flat 


IF YOU HAVE NO SPARE, 
YOU'D BETTER BE READY 
By SCHUYLER VAN DUYNE 





EGIONS of motorists are driving their cars 
= without spare tires and probably very 
few of them ever repaired a tire on the road. 
Few have even so much as a tire iron in 
their cars, an awful lot of jacks don’t work, 
and, lacking a tire pump, a flat tire is an 
utterly hopeless catastrophe anyway. 

What should be done? First, spareless 
cars should carry the tools, all in good work- 
ing order, listed in the box on the facing 
page. They are basic stuff, and the most 
expert tire repairman could scarcely im- 
provise substitutes. 

While it need not be a back-breaking task, 


A tube repair kit with patches and cement is abso- fixing a tire is no job for a sissy—particular- 
lutely essential and should always be in your cor ly the pumping-up part. The average man 


w STEP-BY-STEP REPAIRS: Left, 
with car well off the road, pry 
off the hub cap with a screw- 
driver and loosen all wheel lugs 
with your lug wrench. Do these 
jobs before jacking up the car 
so that the force applied to 
the lugs won't upset balance 


Right, with cor jacked up and 
wheel removed, lay wheel flat 
on the ground and put one 
foot on tire wall. Press a tire 
iron against juncture of the rim 
and the tire bead to slide a 
portion of the bead into the 
rim's drop center. Use mallet 
cautiously to prevent damage 


Below. once started, the rest With one bead entirely off the rim (below), it is time to remove inner 
of both beads can be forc- tube, separating bead and rim as much as possible and pulling straight 
ed by foot pressure into the down on tube as wheel is rolled. Then remove rim as below at the right 
drop center. Then, using an 
ron as a lever and holding 
opposite diameter of bead 
n drop center with one 
foot, raise part of bead 








To repair a tube puncture, roughen edges with the grating on top or bottom of the :-pair kit and if 
possible wipe around the hole with gasoline. For a big hole, it may be necessary to apply a patch in- 
side as well as out. After cutting patch to size, bevel the edges as at right above to prevent pinching 


Left, cement has been 
applied to edges and 
allowed a moment to 
get tacky, and patch 
has been applied. It 
must now be rolled 
with edge of can to 
force out air bubbles 


Right, if tire casing 
was seriously cut, in- 
sert light, reinforced 
adhesive patch on the 
inside of casing. This 
often is only tempo- 
rary, to get you home. 
Have casing injuries 
vulcanized promptly 


can handle it well enough. So can many 
women. In the accompanying pictures, 
photographed on the road with a tire expert 


A good tip to start with is to loosen the 
wheel lugs slightly before you jack up your 
car. It is both safer and easier that way. 


showing you important steps, you can get a 
clear idea of the way to go about it under 
the conditions you will meet when you have 
to do it for yourself. 


Incidentally, some wheel lugs are loosened 
by turning in the direction the particular 
wheel turns when the car is backing up, 
which means that they have right-hand 








EQUIPMENT NEEDED TO REPAIR MOST FLATS ON THE ROAD 
4 
> 


TIRE PUMP. A tool-compartment neces- 


sity. Minus it, repaired tire is useless 


JACK. They come with most cars, but 
often get broken or lost. Check up on yours 


TIRE IRONS. Two are needed. 
than 12", they too easily damage casings 


If longer 


loosens 


SCREW DRIVER. This quickly 
the hub cap and pries it from the wheel 


RUBBER MALLET. If you can't buy one, 
make one of wood faced with old rubbe: 
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WHEEL CHOCKS. Placed before and be- 
hind a wheel, they keep a car on its jack 


TUBE REPAIR KIT. Get one from your 


car dealer or garage; an absolute ‘must’ 


BLOWOUT PATCH. Should be light, with 


adhesive surface and cord reinforcement 


out 


SCISSORS. Necessary for 
the tube patches and beveling their edges 


cutting 


LUG WRENCH. The wheel, fortunately, 
won't come off without it. Another ‘'must”’ 
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After repairs, tube goes back in tire. Stand tire 
up and start working in tube at highest point, be- 
ginning at the valve stem and working on around 


With foot and hammer, replace second bead as 
shown. A little air pumped into tube will discour- 
age valve stem from slipping out of the rim hole 


Right, after adding more air to seat tube and 
beads, wheel is replaced. Still jacked up, tire is 
pumped to !2 pounds for slow trip to air hose 


threads on the right side of the car, left- 
hand ones on the left. 

You'll be hard put to it to get a tire off 
its drop-center rim without a pair of tire 
irons and a mallet with a rubber head, or 
one of wood with rubber padding. Most of 
your hammering will be on the rubber sur- 
face of the tire beads, which a hard-headed 
hammer would injure. 

Patches are simple to apply—if you have 
the putches. Handy repair kits containing 
the needed materials are obtainable at al- 
most any garage. But they won't do much 
good unless you also have a pair of scissors 
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Good remounting technique is shown above. Most of 
one bead is placed in drop center, the rest of it 
has to be knocked back with rubber-covered mallet 


to cut the patches out with. Twelve-inch 
tire irons (two) are another necessity, but 
they too can do great harm to both the tubes 
and casings if improperly handled. 

Most casings carry a small mark showing 
the right position for the valve stem of the 
tube. If you cannot find it, at least replace 
tubes just as they originally were. Never 
inflate a flat tire on a wheel mounted on a 
car unless the wheel is supported by a jack, 
or the tube will almost surely be pinched. 
Twelve-pound pressure is about all you'll 
feel like hand-pumping; it’s a bare minimum 
for a short, slow ride to an air hose. 
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Even a Badly Injured Inner Tube Can Be Fully Repaired 


ON’T throw away an inner tube because 

it has a terrific tear or cut. The rubber 
shortage makes its repair imperative. The 
method used successfully by the U. S. Army 
and many repair shops, calling for a hot- 
plate press and more tools and supplies than 





the average motorist would possess, never- 
theless mends even a 20-inch cut like the one 
illustrated below. When the shop repair 
is complete, the tube is declared not only 
to retain its original shape and balance, 
but to be strongest at the point of repair 





This apparently worthless tube is easily repaired in a shop. Rounded holes are cut at ends of rip, the 
edges are machine-buffed, cleaned with solvent, and gum cement is applied. Reinforcement is applied 
to inner side (center), and gap filled with rubber gum. Then it is rolled with a “hand-stitch" roller 


Holland paper is next placed over the repoir and 
the tube is ready for hot-plate treatment. If the 
injury is very long, it may have to be treated .. . 


. section by section. A 20-minute hot-plate treat- 
ment vulcanizes the new rubber to the old, and the 
resulting patch is stronger than the rest of tire 
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Below, the fully repaired inner tube that appeared 
in the first picture to be ready for the scrap pile. 
Curing has permanently sealed the rip. Notice the 
cut-out circles at each end to prevent further tecr- 
ing. With patch inside, the tube surface is smooth 





PRACTICAL HINTS 


] \&G PADS FOR POOCHES that like to ride 

with their forepaws on the window ledge 
of the car door will make a dog's life pleas- 
anter and also protect the car finish. Slit a 
length of 1” mailing tube and place it over 
the glass as shown. Raise the window slight- 
ly above the sill so the dog's toe nails will 
not contact the paint..-J.R 


2? NEW WINDOW-CRANK KNOBS to replace 

those worn or broken off can be impro- 
vised from five-and-dime store pot-lid knobs. 
temove the new bolt and replace it with a 
longer one on which two nuts are screwed. 
Insert the bolt with the knob in the hole that 
formerly held the pin, and tighten the nuts 
against the crank.—-J.C. 


3 TO PROTECT YOU against getting bitten by 

the jaws of your alligator-type engine 
hood, an adjustable safety prop can be easily 
made from light lumber. Two pieces of 1” 
by 2” by 26” wood, one of them slotted part 
of its length, the other having two wing 
nuts and bolts with washers, are all the ma- 
terial needed. It is easily adjusted and fits 
all makes of cars.—-L.M. 


4 STUCK WHEEL LUGS which have been tight- 

ened too much or have rusted in place 
can be given an extra boost to loosen them 
with a pair of tire irons crossed against the 
lug wrench as shown in the illustration. A 
few drops of penetrating oil should be ap- 
plied to the lug first. The method should not 
be used in tightening lugs, as it will set 
them tighter than needed.—-A.R. 
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FOR CAR OWNERS 


5 A CAR WHEEL STUCK IN SAND is freed easily 

with the technique illustrated at the left. 
Dig a small hole for the bumper jack and 
raise the wheel as far as possible. Then 
shovel or kick as much sand under the wheel 
as you can, packing it in. Deflate the tire 
to around 12 or 14 pounds. Remove the jack 
and you will be able to drive the car away 
under its own power.—J.D. 











6 WITH A TOE REST slipped over the acceler- 
ator-pedal tip, women wearing high-heel 
shoes will find car driving much easier. Cut 
from a block of wood to a comfortable size, 
and held in place by a strip of rubber or 
¢ ) leather, the toe rest raises the instep and 
DEFLATE REAR Ms. relieves the ankle of strain.—A.H.W. 
TIRES TO 12-LBS. 


PRESSURE AND / / . 
DRIVE CAR AWAY : 7 MANY MOTORISTS PREFER not to use their 


rear-view mirrors at night. An ingenious, 
glareless substitute is afforded by small 
colored reflector buttons cemented to the 
center strip of a divided windshield. Car 
lights from far behind strike all the buttons; 
close behind, they strike only the top ones, 
thus indicating their distance to the driver. 
Remove the bolts from five-and-dime-store 
buttons, apply mending cement, let it dry, 
then reapply cement and attach the buttons, 
for a firm hold.—R.P. 
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8 A HANDY TOOL for digging bits of glass, 

sharp stones, and the like from tire treads 
is made by grinding away a portion of the 
blade of a pocket screwdriver, as illustrated 
below.—W.E.B, 


INNER-TUBE 


RUBBER 
Drawings by 
STEWART ROUSE 
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BRANDED TIRES, with brand markings 
burned into the tire sidewalls, are 
urged by one tire manufacturer as a 
safeguard against tire theft, and mo- 
torists getting service from the com- 
pany’s dealers get their tires branded 
free of charge. The brands, put on by 
an electric tool, correspond to the 
license number of the owner's vehicle, 
simplifying tracing through motor- 
vehicle registration bureaus. 


With the stenciling kit above, motorists may 


mork their tires (right) for identification 





A TIRE-MARKING KIT which enables the mo- 
torist to paint his own tires with his 
name, initials, or car license number, 
consists of a set of stencils, a bottle of 
marking paint, a special felt applicator, 
sandpaper, and instructions. The same 


kit may be used for marking bicycles, 
mail boxes, refuse cans, golf bags, coaster 
wagons, sleds, boats, and fishing boxes. 


REMOVING STUCK CYLINDER HEADS is reduced to 
a matter of minutes with a new product that 
is easy to use. The stud nuts are first re- 
moved and special threaded plastic cups are 
screwed on the studs. Rubber seals at the 
bases of the cups make a leakproof contact 
with the engine head. A liquid chemical is 
then poured into each of the cups. After a 
few minutes, the fluid is removed with a 
bulb-type syringe and the cups unscrewed. 
The head then lifts off easily, the penetrat- 
ing chemical having broken down the cor- 
rosion bond that commonly makes the head 
stick to the studs. The material works with 
either aluminum or iron heads, and the cups 
are available for 7/16” or %” studs. Forced 
removal of the heads can result in breakage. 
This method is safe. 
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It stopped in front of 
the door and a man 
got out. It was Jim 
Fraser. "Howdy, Gus,” 
he greeted. “Glad to 
see you, Jim," Gus as- 
sured him, “but how 
come you're not work- 


ing tonight? Sick?" 











GUS brightens ’em up 


The Model Garage proprietor 
knows his cars and customers 
well enough to tell in a flash 
which one—car or customer— 
needs some careful doctoring 


By MARTIN BUNN 


o'clock Gus Wilson, who was working what 

in prewar days he would have called over- 
time but now considers normal hours, lighted 
his pipe and stepped to the open shop door to 
breathe in a few lungfuls of fresh air. 

After he had been standing there for five 
minutes he saw a car turn off the highway 
and come up the Model Garage drive. It 
stopped in front of the shop door and a man 
got out. It was Jim Fraser, a small, red- 
haired, middle-aged man who used to clerk 
in Henry Miller’s hardware store but who 
now works nights in charge of the stockroom 
of a war plant five or six miles from our 
town. 

“Howdy, Gus,” he greeted. “Saw your 
lights burning, and thought I'd stop in fora 
few minutes.” 

“Glad to see you, Jim,"’ Gus said. “But how 
come you're not working tonight? Sick?” 


[' WAS a warm evening. Along about nine 
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“Eyes have gone bad,” Fraser said. “I 
can't see like I used to. Specially when I’m 
driving at night. I’m going to see an eye 
doctor tonight—only time we could get to- 
gether—and get myself fixed up with specs. 
I hate like the dickens to wear them.” 

“Huh,” Gus said. There wasn’t any sym- 
pathy in his voice because he was remem- 
bering something that he had noticed as 
Fraser had driven up the driveway. “Do 
you have any trouble seeing at night when 
you're not driving ?’’ he asked. 

‘‘No—now you mention it,"’ Fraser admit- 
ted. “But my eyes sure are bad when I’m 
on the road after dark, and if I don’t get 
specs I'll be wrecking my old bus some 
night.” 

“Got 15 minutes to spare?’’ Gus asked. 

“Sure,” Fraser told him. “I didn’t know 
what time the eye doctor would get through 
with me, so I phoned the plant that maybe I 
wouldn't get there before eleven or twelve. 
Why?” 

“Drive your car into the shop,” Gus said, 
“and I'll show you something. It isn’t your. 
eyes that have gone bad. It’s your car's 
lighting system.” 

“There’s nothing the matter with my 
lighting system—not a thing!” Fraser said 
almost huffily. “Of course, it ain’t as good as 
these sealed-beam headlights the new cars 
have, but I can’t afford to buy a new car.” 

“You can't afford to be driving a car when 
you can't see where you're going, either,” 
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Gus told him. “Even if you're willing to risk 
your own neck, you haven't got any right to 
risk other people's. You don’t need a new 
car any more than you need spectacles. 
What you do need is to have enough work 
done on your lighting circuit to make it as 
good as it was when your car was new. Drive 
her into the shop, Jim, so I can get a better 
look at her headlights.” 

Fraser drove his car into the shop. 
“Switch your lights on the high beam,” Gus 
told him. He did it, and then got out and 
went around to where Gus was standing in 
front of his car. “When you came up the 
driveway from the road,” Gus said, “I no- 
ticed how dim your headlamps were. There 
are a half dozen things that cut down the 
efficiency of a car's lighting system, and I 
miss my guess if every one of them isn't the 
matter with yours! 

“To start off with, one lens is cracked so it 
lets in moisture and dirt that tarnish the re- 
flector. I couldn't swear to it without open- 
ing the headlights, but I'd bet ten to one that 
your light bulbs are pretty close to being 
burned out. And I'd make another ten-to- 
one bet that you've got some bad connec- 
tions in your lighting circuit. Now let me 
show you something.” 

He went over to his own ancient but im- 
maculate roadster and turned on the lights. 
Then he switched off the shop lights. “My 
bus is five years older than yours is,” he 
said, “but I keep my lighting system in good 
condition. Take a good look at your head- 
lights, and then take a good look at mine.” 

He waited long enough for Fraser to do 
his looking, and then switched on the shop 
lights. “It’s up to you, Jim,” he said then. 

Which do you think you'd better spend 
your money for—a pair of spectacles that 
you don’t need, or enough work on your 
lights to stop your being a public menace? 

Have it your way,” Fraser growled. “I'll 
bring my bus in on my way home from work 
tomorrow morning, if I can have it back by 
six o'clock in the evening.” 

O.K.,"’ Gus said. “And I'll guarantee that 
when you drive out of here tomorrow night 
you'll think you've grown a new pair of eyes 

When Gus got down to the shop next 
morning he found Wally, the grease monkey 
he is trying hard to turn into a mechanic, 
staring lazily at Fraser's ‘39 sedan. ‘““What's 
the matter with this one, boss?” 
he asked between yawns. 

“Lights,” Gus said briefly. 

Ten minutes later Wally came 
over to his bench. “Say, Boss,” 
he reported, “I can't find any- 
thing the matter with those 
headlights except that one lens * 
is cracked.” 

“You can't?” Gus asked. “How 
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about the bulbs? Nothing wrong with 'em?” 

“They burn all right,” Wally declared. 
“I tried ‘em.” 

“I know they burn,” Gus told him. “Bring 
‘em over here, will you?” 

Five minutes later Wally came back with 
the bulbs. “Here they are,"’ he said. “I hada 
heck of a job getting the headlights open.” 

Gus grinned. He glanced at the bulbs, and 
then took a sheet of white paper out of his 
workbench drawer and placed them on it. 
“See how black they are? Bulbs blacken as 
they grow older, and the blacker they get 
the less light they put out. These are done 
for—put new ones in.” 

“O.K.,"" Wally said. 
put in a new lens?” 

“Yes, but let me take a look before you 
do it,"’ Gus said and went over to Fraser's 
car with him. He examined both the head- 
lamp lenses closely, and then both the re- 
flectors. “See anything wrong here, Wally?” 
he asked. 

“Sure,” Wally said. 
have lost their shine, 
other.” 

“That's right, they have,” 
“But that isn’t what I mean. 
lenses are these—-what's the name on them * 

Wally read the name molded 
in the glass: ‘“RiteWay.” 

“Correct,"" Gus said. “Now, 
what name is stamped on the 
reflectors?” 

Wally peered intently into the 
opened headlamps. “FlexBeam,” 
he read after a few seconds. 

“Right again,’’ Gus told him. 
“But the combination isn’t right. 


“What else'll I do— 


reflectors 
than the 


“Both the 
one worse 


Gus agreed. 
What style 
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Then Gus switched off the shop lights. "My bus is five years older than yours is," he said, “but | keep my 
lighting system in good condition. Take a good look at your headlights, and then take a look at mine.” 


To get the best results you've got to use 
lenses and reflectors of the same style, or 
the same trade name. Fraser must have 
had his lenses replaced some time, and didn’t 
get the right ones for his reflectors. Put in 
new lenses, but make ‘em FlexBeams.” 

“New reflectors, too?’’ Wally wanted to 
know 

Gus took the reflectors out of the head- 
lamps and looked them over carefully. “No,” 
he decided. “‘These reflectors aren't bent or 
dented—they’re just tarnished pretty badly. 
You often can remove tarnish by polishing 
them the right way. I'll show you how to 
do it.” 

Gus took the reflectors over to his work- 
bench. From the shelf above it he took down 
a small can and a small bottle. “This is 
lampblack,” he told Wally as he opened the 
can and poured some 
black stuff out into 
a clean saucer. “This 
is pure alcohol,” he 
went on, uncorking 
the bottle. “You pour 
enough of it on the 
lampblack to make 
a thick paste so 
fashion.” 

H2 took a package 
of absorbent cotton 
from his workbench 
drawer and rubbed 
a small piece of it in 
the lampblack paste. 
“Watch now,” he told 


co 


gas masks. 


Sam can use it! 
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GUS SAYS: 


Fifty feet of old garden hose will 
provide enough rubber for a Navy to do 
inflatable life raft. 
tubes will make three heavy Army 
One hot-water bottle 
will—well, you get the point. Turn 
the stuff in, Brother, so that Uncle 


Wally. “Polish this way—lightly out from 
the center of the reflector. Never polish 
around the reflector. Go to it,”’ Gus told him. 

Twenty minutes later Wally, grinning tri- 
umphantly, held up the reflectors. ‘They're 
as good as new!” he announced. 

“Well—not quite,” Gus qualified. ‘But 
they’re good enough to do a decent job for 
quite a while. Be careful that you don't 
touch their bright surfaces while you're put- 
ting them back in the headlamps. Oh, an- 
other thing—be sure to use new gaskets 
when you install the new lenses.” 

Toward the end of the afternoon, Gus got 
out his headlamp tester and checked the 
brightness of the lamps. “You did a good 
job, Wally,” he told the grease monkey. 
‘But they still aren't as bright as they 
should be. My guess is that there's a voltage 
drop somewhere in 
the lighting circuit. 
That’s always bad 
a 10-percent loss in 
voltage means a 30- 
percent loss in can- 
dlepower. I'll have 
some check- 
ing.” 

Using a bulb-sock- 
et voltage adapter 
and a voltmeter, he 
found that there was 
more than a 10-per- 
cent drop in voltage 
between bat- (Con- 
tinued on page 218) 
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PHOTOGRAPHY 


. 


CHILDREN MAKE EXCELLENT PHOTOGRAPHS if you catch them posing naturally. Above 
and on the facing page, the props are simple and the little subjects are engaged in every- 
day amusements. Study the two pictures, then turn to the accompanying article by a Holly- 
wood photographer of children and see how easy it is to get results you can be proud of 
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PHOLOGRAPHING 


( is, 


By CHARLES LAMONT 


Director, Universal Pictures Corporation 


Charles Lamont knows children, and how 
to photograph them. He has filmed boys and 
girls of all ages, from babies-in-arms to 
teen-agers. It was he who first photographed 
Shirley Temple, directing this young star in 
11 two-reelers. Baby Sandy later came un- 
der his dire_tion for four pictures. At pres- 
ent he is directing Michael Barnitz, 2, and 
Gloria Jean, 13, in a series of features. This 
is his buckground—an impressive one—in 
photographing children. 


OW can you get a cute snapshot or 
movie sequence of the baby? How can 
you trick youngsters into posing or follow- 
ing certain desired action? What props 


help make pictures interesting? 

From my experience in directing movie 
youngsters, through diaper- to teen-age, in 
a score of feature pictures, I recommend 
that you follow one cardinal principle: no 


matter what pictures you desire, let your 
young subject be perfectly natural. Because 
no two are alike in personality, endeavor to 
stimulate the interest of the one you are 
photographing, and let nature take its 


cecurse. I guarantee that from a 
hundred feet of film or a dozen 
negatives you will record a pose 
or bit of action that will delight 
your family even after the prints 
grow old and faded. 

For purposes of photography, 
I should separate children into 
four age groups. Below 14 months, 
from 14 to 18 months, from there 
to 344 years, and then up to about 
13 years. Obviously the first 
group cannot take direction. With the 
“crawlers” all you can hope to do is catch 
them sitting in an overstuffed chair playing 
with the dog or a doll, crawling about on 
the floor, sleeping or playing in the crib. 

In the second stage, simple tricks will 
bring the desired action. To get the child 
to walk through a door and toddle across 
the room, hide something he likes. If it’s 
fruit, say, “Go get the banana, Sammy,” 
and baby usually will do the rest. Speak to 
the youngster like an equal. At this age, he 
is beginning to reason. 

You may not want your child to cry, yeta 
crying scene, judging by the reaction of 
theater audiences, holds a very great appeal. 
More than once I have drawn big tears and 
lusty sobs from babies by sending their 
mothers away on some pretext. After the 
scene was shot, I suddenly remembered 
needing the mother, and in the baby’s pres- 
ence asked an assistant to call her back, 
giving the reason. In a few minutes, the 
mother stepped back onto the stage. The 
point is, I made the episode logical and kept 
the baby’s respect. They're smart little 
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EASTER—and what 
is More appropriate 
than Eoster bunnies 
and bright, colored 
eggs? Arrange your 
lighting and props 
ahead of time; then 
catch the child at 
the first delighted 
expression, as when 
she handles on egg. 
Note how props help 


frame the interest 


devils, and it’s wise never to forget that. 

From 18 months to 344 years, the baby 
will react with increasing skill to simple 
directions, and above 3's, begin to react to 
fairly complicated directior, Speak lines, and 
take a part along with adults. In many, 
many instances, these youngsters “wow” 
audiences, whether in the theater or in an 
amateur movie at home, because they’re not 
worried about their appearance. 

If you have a choice, set up your lights 
and camera in a room having light walls. 
A word about lights: Make sure the illu- 
mination is not sufficiently intense to injure 
the baby’s eyes. A photoflood No. 4 may not 
be hard for you to look at, yet it may 
trouble the baby, for it is photographically 
2', times more powerful than an ordinary 
1,000-watt bulb. It's a good plan to screen 
the lights with translucent gelatin diffusers. 
A No. 52 cinema daylight blue is my choice. 
Daylight-blue tracing cloth is an excellent, 
inexpensive substitute. 

Keep the lighting simple, using straight- 
forward, balanced, front lighting, and avoid 
back light and other tricks. To achieve an 
excellent effect, permit the sun to stream in 
through one window, or place one or two 
photofioods outside the window, directing 
the beams from their polished reflectors 
ilong the wall to suggest sunlight. 

3e prepared to waste a little footage, if 
you really want to get the cutest shots. You 
can't direct a baby under 14 months old. 
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Have the lights on when you bring the baby 
in, and make sure you start filming during 
his regular playtime. 


Never disturb his 
sleep or rest, for he likely will be fretful and 
perhaps even ill-tempered. Place him in the 
area covered by the camera, and simply let 
him go. To attract his attention in any de- 
sired direction, switch on an extra light. Do 
not move rapidly around the room; avoid 
sudden noises, and don't place the camera so 
near him he'll want to investigate the purr 
of its mechanism. 

If possible, for both movies and stills, 
place the baby about three feet from the 
background. Place the movie camera to 
cover any desired area, but take stills from 
a distance of three feet. As he grows, move 
the still camera back to about five feet. 
Make all still pictures full figure. Should a 
head picture be wanted, enlarge that area 
from the negative, thus avoiding possible 
distortion and insuring god focus. 

Either flood lamps or flashes may be used 
for stills. I prefer the latter, shootirg usual- 
ly at 1/100 second to stop normal action. If 
you use only one flash lamp, have it at the 
camera and turn the baby toward the shad- 
ow so the profile will stand out. Should you 
prefer a double flash, direct the one at the 
camera toward the subject and the other 
from the opposite side upward against the 
background. A third light, preferably a 
flood, may be directed against the back- 
ground from a point opposite the second 
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or background flash bulb. 

Flash lamps are covered 
with a shatterproof coat- 
ing, but I'd take no 
chances when working 
close. It’s a good plan to 
cover each reflector with 
two cellulose-film enve- 
lopes; they prevent injury 
should a lamp break and 
also diminish the intense 
fight. 

Birthdays and seasonal 
dates always suggest ideas 
for both stills and movies. 
Simple props will help 
commemorate the occa- 
sion. The accompanying 
pictures of Baby Sandy 
suggest several ways of 
putting atmosphere in the 
pictures according to the 
season represented. 

New Year’s. We dress 
Sandy in diapers, shoes, 
and socks, fasten a merry- 
maker’s hat on her head 
with an elastic band, give 
her a horn to wave, and 
place her against a wall 
festooned with streamers 
and balls of colored paper. 

Easter. The baby is 
dressed like a bunny and 
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HALLOWEEN AND PUMPKINS 
always go hand in hand, and the 
scene at left is no exception. 
Overalls, straw hat, and carved 
pumpkin face help to emphasize 
the season. Note here, too, 
how much interest the props add 


FOR THANKSGIVING try to 
get a pose like that below— 
it won't be hard on the family 
bird if it is rescued in time. 
Risk is well paid by that look 
of surprise when a previously 
loosened drumstick pulls off 





placed among colored eggs. Two rabbits, 
one at each side, frame her near the center. 

Halloween. She sits on dry corn stalks 
wielding a huge knife and preparing her 
own pumpkin. Two uncut pumpkins at 
right and stalks at left again help frame her 
in the center. 

Thanksgiving. What better prop than a 
turkey? Cut one drumstick so the child can 
pull it loose easily. Set up to shoot across 
the bird into your tiny subject, and the in- 
stant she jerks the leg off the carcass, shoot 
No direction is needed. You'll catch an ex- 
pression of surprise or pleasure impossible 
to get by carefully posing the picture. 

You need not confine yourself to seasonal 
pictures, however. Let him peep into the 
refrigerator or the stove for some dessert 
he enjoys, and catch him in the act. Let him 
hold the telephone, and have another child 
call from next door. Shoot at the instant he 
hears the voice. If you want him to look in 
a certain direction, have mother hold the 
teddy bear exactly where you want him to 
turn his eyes. And don't, for heaven's sake, 
comb his hair and dress him in a new bib- 
and-tucker. You'll prize that dirty face 20 
years from now. 

A single sequence may be delightful, but 
why not treble the 
interest by develop- 
ing a little scenario? 
You'll need a little 
time to shoot and 
cut the reel, but 
patience will bring a 
great reward of en- 
joyment through the 
years. 

The scenario, or 
shooting script, need 
not be elaborate. 
You can scratch it 
lown on an envelope 
I can suggest an 
outline, and you may 
fill in with added 
scenes or make such 
changes as you de- 
sire 

Suppose you open 
with a flash of the 
baby asleep in his 
crib. Cut to the cor- 
ner of the room, 
where the dog lies 
sleeping. Back to the 
baby, who stirs and 
opens his eyes. Now 
to the dog again, 
who rises to its fore- 
feet. Return to the 
baby, and catch a 
big, sleepy yawn. 
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NEW YEAR'S GAIETY forms the inspiration of 
this photograph in which the child wears a clown's 


cep in- best New Year's tradition and waves a 
horn against a background of colored streamers 


Now the dog yawns. Arising slowly and 
stretching, the dog moves to the crib. 

Baby can't get through the day without 
mother’s and daddy's presence; but we wish 
to confine our interest to the child, so we 
virtually eliminate the grownups. We catch 
a pair of feminine feet walking—in slippers 
to keep the mood of early morning. Now 
the feet approach the refrigerator, and a 
hand takes a milk bottle from the shelf. A 
flash shows the baby crying. The dog rests 
its paws on the covers. A hand enters, plac- 
ing the rubber nipple in baby’s mouth. 

From this beginning, you proceed accord- 
ing to your own ideas through the day. 
Hands lift and undress baby for his bath. 
A parrot peeks at the proceedings. The dog 
looks up. Baby naps in the buggy. At dusk, 
two masculine feet enter the front door. 
Two masculine hands lift baby. You can see 
baby bouncing on a trousered knee. At last, 
raby is asleep once more. 

Here you have the basis of a genuinely 
human story 

About that nap: there’s only one way to 
photograph a child sleeping, and that is 
actually to get him asleep. The sweetest 
shot I ever got of little Michael Barnitz 
showed him deep in slumber. Set up your 
lights and camera, 
focusing on a doll 
placed in the spot 
your little actor will 
occupy. When the 
room is darkened, 
have mother place 
the baby in bed. 
When he is fast 
asleep, tiptoe in, turn 
on the lights one at 
a time, and photo- 
graph the scene. 
Should he wake, and 
you want him to turn 
his head, snap on a 
light in the opposite 
direction. It’s that 
simple! And you'll 
have a never-to-be- 
forgotten picture. 

Naturalness 
that’s the aim of all 
children’s pictures, 
both movie and still. 
Freak lighting may 
change baby's photo- 
graphic personality, 
and therefore I say, 
don't juggle your 
lights, but shoot 
straight. Put chil- 
dren on celluloid as 
nearly natural as 
they are in real life. 





Processing Movie Film 


at Home 
WITH LOW-COST EQUIPMENT 


By S. Y. CALDWELL 


HIS film-processing outfit was made from a 3- 

gal. butter crock and a 3-gal. tin milk cooler 
costing together less than a dollar. 

The reel holds 27’ of 16-mm. film. Four rows of 
1” wire brads driven through from the inside of the 
can are secured with a drop of solder over the head 
of each brad. They are clipped off on the outside 
to a length of 1,” and the ends finished smoothly 
with a file. 

The pins must be spaced to allow film to pass be- 
tween them without touching, and are staggered 
from row to row to take a continuous spirai of film. 
A coat of black photo enamel over the outside of the 
reel and the pins completes the job. 

In use, the drum or reel is filled with water at the 
same temperature as the photographic soluticen is 
to be, the lid is put in place, and the film is wound 
on emulsion side out. At each end it is hooked over 
an ordinary pin bent fishhook fashion and tied to 
a rubber band that is then looped over two of the 
reel pins. 

Developer is poured in the crock tank, and the 
loaded reel is lowered into it. Two quarts are re- 
quired for the tank illustrated. Agitation is ob- 
tained by turning the reel at intervals. The film 
expands when wet and becomes slightly loose, but 
the pins prevent it from overlapping. 

3etween treatments, the reel is lifted from the 
tank and placed in a bucket of water for rinsing 
while solutions are being changed in the tank. An 
alternate method is to have a separate crock for 
each solution, since the crocks are cheap. Film may 
be washed while still on the reel, but it should be 
removed for a final rinse, wiped, and hung on a 
rack or other device for drying. 

The water inside the film drum serves not only to 
weight it down, but also to hold chemical solutions 
in the tank at a constant temperature. Developers 
oxidize slowly because little of them is exposed to 
air. The film is completely immersed throughout 
development, which eliminates aerial fog. Both reel 
and tank are easy to keep clean. Processing can 
readily be done in total darkness, as is necessary 
whenever fast panchromatic film has to be devel- 
oped. 


Two quarts of developer suffice with this 
tank. The reel holds water, which helps to 
maintain solutions at the right temperature 


Brads are soldered in place from inside as 
shown above, then cut to length aad filed 
smooth. Black photo enamel is applied all 
over the exterior. A bent pin and a rubber 
band hold each end of the film, which is 
wound on, emulsion side out, as at the left 








THIS ALL-PLASTIC film 
viewer takes standard 
color slides or 35-mm 
film. It has a lens that 
affords considerable 
magnification, and a de- 
tachable diffusing win- 
dow. The curved top of 
the case permits the 
corners of slides to pro- 
ject, making removal 
easy Slides of any 
thickness can be in- 
serted, whether in pa- 
per, glass, or metal 
mounts, yet no focusing 
is required for viewing 
either these or film 


A SOUND-ON-FILM RECORDER for 16-mm. black- 
and-white and colored movies has been de- 
signed by E. M. Berndt, G. A. Bush, and 
Walter Bach, of Hollywood, Calif., for pro- 
ducing sound movies at comparatively low 
cost. It takes standard 200-foot daylight re- 
cording film, and carries meters indicating 
correct exposure settings. Its also 
serves as a sound-insulating “blimp.’’ Oper- 
ating cables are plugged into connections on 
the outside, these being so arranged they 
cannot be hooked up incorrectly. A _ pilot 
light in a small window indicates whether 
the recording lamp is burning. Amplifier 
and batteries, supplying enough power to 
record several thousand feet of film, are car- 
ried in a second case. Tubes are of low-drain 
type. Two dynamic microphones may be 
used, and sounds mixed to blend on a single 
track. The recorder is intended for use with 
any electrically driven 16-mm, camera, 


case 
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Either mounted slides or 35-mm. color film can be inserted in this viewer 


PLASTIC NEGATIVE HANGERS ( below) are avail- 
able in four sizes to fit 2',” by 3',”, 344” by 
41,”, 4” by 5”, and 5” by 7” films. They 


have no clips or other moving parts and, be- 


ing chemically inert, are unaffected by acids 
and photographic solutions. The holders may 
be used with any type of open developing 
tank. Their glasslike surface will not scratch 
negatives, and laboratory tests have indi- 
cated that they are practically unbreakable. 
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Built-in Motor Cools Heavy-Duty Projector for Glass Slides 


Bobby Pins Keep 35-mm. Film 
Straight While It Dries 


WHEN a strip of 35- 
mm. film is hung up 
with a weight to keep 
it from rolling up while 
it dries, it often takes 
on a curl from edge to 
edge. One way to over- 
come the trouble is to 
clip a bobby pin across 
between two frames 
every five or six inches. 
The film should first be 
swabbed off in the usual 
way to prevent water 
streaks. With this 
method a strip dries as 
flat as cut film. The 
weight on the bottom is, 
of course, employed in 
the usual way to pre- 
vent it from rolling.— 
F. W. TABER. 
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FORCED-AIR cooling provided 
by a built-in motor is one fea- 
ture of a new stereopticon that 
shows standard glass slides. 
This makes it possible to use 
projection lamps of from 250 
to 1,000 watts. A special socket 
aligns any lamp and allows for 

adjustment of the beam to suit different 
lenses. Three lenses are furnished. All- 
metal construction includes an adjustable 
bellows and a wire guard. The projector, 30” 
long, is finished in black wrinkle enamel. 


Wetting Agent Cleans Lenses 
Without Hard Rubbing 


AUXILIARY lenses and filters can be 
cleaned without danger of scratching by the 
use of a wetting agent such as is added to 
developers. Moisten a soft cloth or a piece 
of lens-cleaning tissue with it, swab the lens 
carefully, then rinse and dry it off very 
gently. KENNETH MURRAY. 


Slotted Viewing Boards Aid in Editing of Color Slides 


EASILY made viewing boards of the type 
illustrated enable a large assortment of color 
slides to be viewed and edited with a mini- 
mum of handling. Short ends of wide boards 
or other scrap lumber can be used in making 
them. Each board is 1” 
by 12” by 18”. Ona 
circular saw, parallel 
grooves 3/16” wide and 
3%” deep are ctt 2” 
apart the long way of 
the piece, the entire top 
surface of which is then 
painted white. One such 
board will hold about 48 
slides. Light from over- 
head is reflected by the 
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white surface, against which the slides 
stand out clearly. When not in use, several 
boards can be stacked to take up little 
space, so they offer no great problem even 
where room is scarce.—WILLIAM L. MORGAN. 
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CRQoh0-a-Dirk 


A TWO-IN-ONE LAWN GAME ANYONE CAN MAKE 


By 
Charles and Bertram Brownold 


ERE is a new lawn bowling game, made 
p+ entirely of wood, that provides exciting 
sport and good exercise for grown-ups as 
well as young folks. 

Instead of balls, fairly heavy disks of 
wood are rolled, or bowled, and the game is 
played in two different ways. One resem- 
bles tenpins, but in place of turned pins, 
hollow wooden pins that are square in cross 
section are used. In the second version, the 
same disks are bowled at a large wooden pen 
having openings of various sizes. Bowling 
the disks into the narrow openings counts a 
higher score than getting them into the wide 
openings. When the game is played with the 
pen, the tenpins are not used. 

As all of the equipment is light and 
portable, the game has another advan- 
tage-——it may be played outdoors in fine 
weather and moved indoors at other 
times. It is a grand game for a basement 
playroom, gymnasium, “rumpus room,” 
cellar, barn, or any place where the noise 
won't prove objectionable. Any reason- 
ably smooth playing surface will do, but 
a grass lawn, for which the game was 
really designed, is best of all. 

All of the equipment is easy to make. 
Either hard or soft wood may be used. 
The former is a little more costly, but 
will wear better. While it is not neces- 


Disks are rolled from a distance of 30' into 
openings of various sizes in a pen. Each disk 
is made from two pieces of wood screwed to- 
gether as shown below. Details of construction 
for the scoring pen are also given in the drawing 


sary to adhere precisely to the dimensions 
given in the drawings, doing so is an ad- 
vantage if the lumber is to be bought at a 
local yard, because the dimensions have been 
correlated to stock lumber sizes, which 
means a minimum of waste and cutting for 
the craftsman. 

Disks. While only three disks are needed, 
it may be convenient to make more. A few 
extra ones will speed up play, as then the 
player need not wait for the pin boy to send 
them back to him. Each disk is made of two 
circles of wood 1” thick and about 12” in 
diameter, cut on a scroll saw or band saw, if 
available, otherwise with a compass saw. 
These circles are glued and screwed to- 
gether, with the grain of one at right angles 
to the grain of the other. Six flathead screws 
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NY Fig 5 
disk, three from each 
countersunk and placed 
circle about an inch 
from the edge of the disk. In order to 
Space the screws evenly, draw an 11” 
circle on the disk and without changing 
the set of the compass strike off six equal 
arcs on the circumference (see the drawing 
marked Fig. 1). 
When cutting the wooden circles, do not 
throw away the corner pieces that fall off, 
as these can later be used as corner braces 


are used in each 
side. They are 
equidistantly in a 
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Tenpins are used instead of 
the pen for another exciting 
game. They are hollow wood- 
en squares, as in the drawing, 
and when used on the lawn are 
stood on plywood-topped pegs 


in constructing the pen. 

Tenpins. These are 
made of '%” wood, and 
each is a bottomless, top- 
less box with outside di- 
mensions of 312” by 342” 
by 14”. 

A good way to make 
the tenpins is to screw 
together four strips of 
wood to form a long 
square tube and then saw 
the tube into 14” lengths. 
When screwing the strips 
together, be careful not 
to place screws on the 
lines where the saw cuts 
are to be made. Figure 3 
shows the construction 
of a pin. 

Pen. The pen is made 
of 1” lumber as shown in 

Fig. 2. One of the photos shows how the 
corner braces are screwed on the nearly 
completed pen. 

Pegs. Ten pegs are needed if the tenpin 
game is played on grass, particularly if it is 
rough stubble. Each peg is a 3” or 4” length 
of broomstick or dowel, to one end of which 
is fastened a 3'2” square of plywood. The 
other end of the peg is sharpened to a point 
so that it can be thrust into the ground and 
the plywood square pressed down into the 
grass. The purpose is to provide a level base 
for the tenpins, as well as guide marks for 
setting them up each time they are knocked 
down. Figure 5 shows a peg and its plywood 
square, and Fig. 4 illustrates how the ten- 
pins are set up. The pegs are not needed if 
the playing surface is smooth dirt, for then 
markings can be scratched in with a stick. 
If the game is played indoors, marks can be 
chalked on the floor. 

Painting and decorating. After the equip- 
ment is made, it should be well painted. It 
may then be decorated in various ways with 
transfers, decorative tape, and brightly 
colored geometric patterns painted on with 
the aid of masking tape or stencils. 

A handy way to paint the disks is to drill 
holes through their centers. A rod is then 
thrust through the holes and mounted as 
shown in one of the photos. This makes it 
possible to paint both sides as well as the 
edges of each disk in one operation. 

If it is decided to decorate the game with 





Both pen and pins are of the simplest 
construction. Waste left from sawing 
the disks is used for bracing corners 
of the pen as shown above. In making 
pins, time is saved by screwing strips 
together, then sawing to length (right) 


a stenciled pattern and stencil 
paper cannot be obtained, so- 
called ‘oak tag” of the kind used 
for filing folders is excellent when 
saturated with linseed oil. Cut the 
stencil before applying the oil. 

Stencil brushes are not sold in 
all paint stores and some of them 
are expensive, but an old shaving 
brush with its bristles cut evenly 
to a length of about 1” will do 
very nicely. When stenciling, work 
with a fairly dry brush so that 
the paint will not flow under the 
stencil and blur the outline of the 
design. 

To stencil the tenpins, clamp a 
stick to the worktable and slip the 
hollow tenpins over it, one after 
another. Thus all four sides can 
be handily stenciled, and the ten- 
pin can be stood on end to dry. 

Playing rules for tenpins. Set 
up the pins as shown in Fig. 4, 
and about 40° away peg down a 
tape or chalk a line, depending on 
whether the game is played in- 
doors or out. Players bowl from 
behind the line, and also take 
turns as pin boy. The duties of 
the pin boy, as in regular bowling, 








HOW MUCH LUMBER TO ORDER 


16’—1” by 12” dressed white pine or oak 
6'—1" by 6” ” 

16’'—1”" by 4” 

50’—14" by 3” 

Note: Cost of clear vrhite pine in New York, 


$5.72; oak, $9.46. Paint, hardware, and in- 
cidentals, about $2 extra. 
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Easy methods of painting 
pins and disks are shown 
at right and below. If 
any stenciling is done, 
a shoving brush with the 
bristles cut down can be 
used to apply paint. All 
surfaces of the disks can 
be finished at once with 
the setup illustrated 


are to roll back the disks, remove “dead 
wood,’ and set up the pins after they have 
been knocked down. The rules and scoring 
are the same as in bowling 

Rules for bowling at the pen. Peg down 
the tape (or chalk the line) about 30’ from, 
and parallel to, the pen. Each player bowls 
three disks each time he is up. The winner 
is the player with the highest total score at 
the end of a predetermined number of 
rounds. Each time that a player comes up, 
he may have his choice of two different 
scoring methods. In the first method he is 
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credited with the aggregate total of the 
numbers appearing over the openings into 
which he bowls his disks, thus: 
opening—80 points 

6” rs 50 Pa 

inf - 40 

8” i 30 

9” " 20 
In the second method of scoring, should he 
elect to use it, he must announce which 
opening he intends to try for. If he makes 
it, he gets double the number of points 
marked above the opening. If he fails to 
make it, he gets no score, even if his disk 
enters another opening 

As in the tenpin game, the players take 

turns as pin boy. The pin boy must lift the 
disks out of the pen so that they do not ob- 
struct the next roll. He must also remove 
from in front of the pen such disks as do 
not enter. He rolls the disks back to the 
player waiting at the tape. 


Steel Wool Kept Under Water 
So That It Won’t Rust 


SINCE the United States entered the war, 
I have found that steel wool, which is used 
in Army kitchens to clean pots and pans, is 
hard to get. I tried to conserve its use and 
discovered that if the steel wool is sub- 
merged in clear water each time after using 
it, a single wad will last a full month. Being 
covered with water, the steel wool does not 
come into contact with air and therefore 
will not rust.—Staff Sgt. A. M. BAKER. 


WOODEN rollers, such as those on which 
ticket tape is wound in some bus fare regis- 
ters, cash registers, and the like, make wheels 
for small toys if sanded, sawed to the desired 
width, and glued on dowel axles.—F. D. 





NEW 


SHOP 


SMALL PARTS BRAZED EASILY. Deli- 
cate welding on small electrical 
or radio parts and jewelry can 
be done more easily with an elec- 
trode consisting of a length of 
pencil graphite. This piece of 
ordinary No. 1 or 2 lead pencil, 
sharply pointed at the working 
end, will reach into places not 
accessible to even a small carbon. The lead 
can be obtained by burning away the wood 
from a pencil, or a long mechanical-pencil 
lead may be used. Because of the small 
diameter of this lead, however, it is im- 
possible to clamp it in most carbon hold- 
ers. An efficient adapter can be formed 


SHIELD PROTECTS WELDER’S CLAMP. Slipped over 
a clamp that is used for holding parts to be 
welded, this easily made shield protects the 
clamp screw from spatter and, as a result, 


U-STRAPS FROM JUNKED MAGNETS. Highly serv- 
iceable heavy-duty U-straps for bolting 
work to the faceplate of a lathe, or to the 
table of a milling machine, can be made 
quickly from discarded magnets of the type 
used in the flywheel magneto of a once 
popular light automobile. Simply become 
your own blacksmith and heat the V-shaped 
piece to a cherry red; then hammer the ends 
together until the legs are parallel. This 
U-strap will be found to be especially useful 


for securing odd-shaped work. Magnets of 


this type can be found in the older auto 
wrecking yards, and in many a junk pile. 


from a 1” length of 1,” copper or brass rod. 
File a narrow flat along the rod and then, 
using a triangular file, cut a groove length- 
wise of the flat. The standard carbon hold- 
er will then clamp both the adapter and the 
pencil lead securely, as shown in the photo- 
graph above.—-W. C. WILHITE, 


insures easy removal when the job is com- 
pleted. The shield consists of a split piece 
of light metal tubing and two recessed cap 
washers that are quickly turned on the 
lathe to the proper 
size to fit the clamp. 
Twist off the clamp- 
ing foot at the end 
of the screw, assem- 
ble the guard as 
shown in the right- 
hand photograph, 
and rivet the foot 
back in place. It is 
advisable to braze 
the cap washers to 
the tubing, so that 
the shield will not be 
likely to slip out of 
them.—-B. N. 





Cornice 
Boxes 


AND CURTAIN POChETS 


By Joseph Aronson 


Author of The Book of Furniture and Decoration 


HE handy man around the house 
sooner or later finds himself involved 
in interior-decoration problems, par- 
ticularly those involved in hanging dra- 
peries. This may be his opportunity to dis- 
play an unexpected knowledge of the de- 
sign basis of draperies and curtains. 
Important draperies should be con- 
sidered in terms of an architectural frame 
for the window. Thus, in the impressive 
type sketched at A, the window cornice is 
treated as an extension of the room cor- 
nice. The size and dignity of the window 
are enhanced by extending the cornice be- 
yond the width of the window. This has 
another and even greater advantage in 
that less of the actual window area is ob- 
Light and air are thus gained, as 
indicated more clearly in the diagram 
marked B. Very often it is advisable to 
make the cornice deep enough to receive the 
Venetian blind or shade as well as the dra- 
pery, as shown in the cross-section view 
sketched at C. This permits the blind to be 
drawn up over the window head, and so 
opens even more of the window. And now 
that blackout shades are so frequently re- 
quired where it is vital to have the opaque 
material cover over the casings, a wide cor- 
nice is really essential 
In a low room in which you want to make 
the windows more important, always build 
the cornice box right up to the ceiling, as il- 
lustrated in sketches A and B. On the other 
hand, if the ceiling is fairly high, the cornice 
box may be placed between the window head 
and the ceiling 
In either case, a closed cornice is pref- 
erable, as it is easier to install and also pro- 
tects the curtain heads from dust. The best 
construction is to rabbet the top part into 
the upright or skirt as shown at D. How- 
ever, when applied moldings are used, a 
simple buti-jointed construction (FE) is satis- 
factory, as the joints are covered by the 
moldings. A mitered corner is most pro- 


scured 
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Windows in a low room become more important with 
a cornice built up to the ceiling. The one above is 
made deep for a Venetian blind as well as drapery 


fessional, but if you want to round the 
corners you may just butt the ends and 
round off as indicated in the detail marked F. 

Most lumberyards have a selection of 
good profiles in stock moldings. Even door 
casings and baseboards, looked at from an- 
other angle, will often suggest a good cor- 
nice molding. 

A very simple cort.ice box may be made 
by capping a flat board with a piece of the 
same picture molding used in the room. 
This should be placed at the same level as 
the picture molding, so as to “break out” 
over the cornice. In this style of cornice a 
cut-out skirt is good, and several profiles 
are suggested in the drawings on the facing 
page. Four of them will be found in gen- 
eral good taste for almost any type of room, 
but the bottom one should be chosen only 
if the treatment of the room and furnishings 
is in the modern manner. 

The simplest way to install the cornice 
box is by providing it with a back, marked 
G in the detail sketches, and driving screws 
through this back where they will catch 
studs in the wall. If the cornice box is tight- 
ly put together with glue in all the joints, 
the leverage developed will not be too great, 





CEIUNG LINE PICTURE MOLDING 
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IPROVINCIAL a¥© COLONIAL STYLE 


Another trick is to extend the cornice beyond the width 
of the window, thus enhancing its size and dignity. To 
the right are construction details and several designs 


even with heavy curtains. Angle irons also may be 
added for additional support; use 3” by 3” or 4 
by 4”, according to the size of the window. 

The treatment selected for finishing should 
make the cornice either part of the walls or of the 
drapery construction. Never paint the cornice so 
that it will stand out conspicuously alone, as it 
would do if it were of a contrasting color. Oc- 
casionally it is possible to use a finish that recalls 
or resembles the wood of the furniture, but unless 
this is of light color, the cornice box is apt to ap- 
pear heavy and unrelated to the window design. 

In provincial type rooms—Early American, 
French, Scandinavian, and the like—a complete 
curtain pocket is sometimes interesting. One de- 
sign incloses the sides and top of the window in a 
complete frame, as sketched at H, with the base 
forming a shelf or sill on which plants and orna- 
ments may be arranged. 


Oil Applied to Tools with Dauber 


WASH out a shoe-polish bottle and dauber in 
solvent, put in light machine oil, and keep this 
handy for applying a thin film of oil to the cutting 
edges of the lawn mower, sickle, saw, and other 
tools after use. This will keep them free from 
rust._-W. D. MCMILLAN. 
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BIRD 





> | | > | | 
FEEDER 
BRINGS THEM RIGHT 


UP TO YOUR WINDOW 
By W. A. Conway 


GREAT deal of pleasure is to be 

A had from observing birds that 
are attracted to the house by a feeder 
of the type illustrated. It holds sev- 
eral pounds of seeds, which are auto- 
matically dispensed This parti ula! 
design was worked out for use with a 
house of English architecture, but the 
style can readily be modified to suit 

ther conditions 

Make the base of 1” chestnut or 


other suitable wood, 13” square, and 





cut a long bevel around the top edge 
so as to leave a 6” square, or flat sur- 
face, in the center. Then cut three 
irain notches in each edge of the base 
before trimming the edges with 


by 1',” strips For the seed distributor, a triangular 


The board-and-batten effect on the sides’ strip is prepared as indicated in the draw- 
of the feeder is obtained by cutting 's” wide ings. This is cut into three pieces to fit on 
grooves at random intervals along one face’ the base, as shown in one of the photos, 

a 36” long board. Strips '«" by %4” are then glued and nailed in place. Next, the 

ut to fit these grooves, and fastened in with walls are fastened to the base with water- 
resin glue. proof glue and brass escutcheon pins. The 
r sides are then cut from the pre- latter are used to prevent rust streaks. 
ard, and the battens are shaved off The curved roof surface can be made in 
ved where the weatherboarding is several ways. The feeder illustrated has a 
ded on the gables at each end. Glue roof of galvanized iron with a covering of 

chestnut strips. The metal could, of course, 


waterproof casein glue or plasti 


1 this weatherboarding. 


Three pieces cut from a triangular strip are glued 
and nailed to the base to form the seed distributor. 
Top of page, the finished feeder hung on a bracket 


The chimney cap is removed to fill the feeder 
with seed, as illustrated below. The plug must be 
loose enough to allow for swelling when in place 





be replaced by 14” thick horizontal wood 
strips, with the bottom ones of sufficient 
width to give enough overhang. 

The feeder is filled through the hollow 
chimney, and this is nailed in place from 
the inside before the roof is attached to the 
walls. Automotive trim cement is used 
around the chimney base to prevent lIcaks. 
Make the chimney plug loose enough to 
allow for possible swelling when in use. 

Rip the roof covering from 1” stock, using 
the method shown in the drawings to get a 
wedge-shaped cross section. Cut an irregu- 
lar edge on the exposed side of these strips 
and fasten them to the roof with small brass 
nails. The strips on the overhanging edge 
can be cemented with trim or running- 
board cement, which is highly tenacious. 
Apply a coating to both surfaces, dry until 
tacky, and press into place. 

Use dark brown stain on the roof, gables, 
and the edge of the base. Leave the re- 
mainder a natural light brown. The entire 
feeder is then given three coats of boiled 
linseed oil. This should be allowed to soak 
in completely, with a 48-hour drying period 
between coats. 

The feeder can be mounted on a post, or 


hung from a bracket or other support by 
means of two chains fastened to screw eyes 
in the ridge, and left up the year round. 
Sunflower seeds seem to be the favorite 
of most birds, although cracked corn, wheat, 
and other grain can be mixed with them. 
Avoid substances such as bread crumbs, 
which may clog the feeder when damp. 


Above, applying cement on the galvanized-iron roof 
before covering it with chestnut strips, as below 
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Half a dozen simple racks that blend with their surroundings. They may be made to hold few or many bikes 


OW that the bicycle has returned 
as a major medium of transporta- 


e 
tion, a new parking problem arises. 
Many readers have asked for plans for 
| bicycle stands. 
Ernest Stevens, a Washington, D. C., 


architect, offers a timely answer with 

eleven designs of wood bicycle racks 

ELEVEN ATTRACTIVE DESIGNS ranging from simple to elaborate. These 
designs have been approved by the 

FOR EVERY PURPOSE Cycles Trades of America. All of them 


are suitable for public places and lots 
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Five more racks. With the exception of G, they have roofs which are decorative and give protection 


of one kind or another, and most can be 
adapted for private use on home grounds. 

“It is estimated that there are around 11,- 
000,000 bicycles in use in the United States,’ 
says Henry Meloney, secretary of the Cycles 
Trades. ‘“‘That’s about the same number as 
there were motor cars in 1923, and about 
one to every three cars in 1941, or one to 
every 13 persons 

“The frame of a bicycle will last about 20 
years; the wheels, four to five years; and the 
tires are good for 3,500 to 5,000 miles A 


bicycle needs little attention, but, unlike an 
auto, cannot be left unattended. It requires 
a lock and a rack. Racks are badly needed 
at railroad stations, shopping centers, de- 
fense plants, or wherever people gather for 
war work or recreation. Racks can most 
economically and efficiently be built of 
wood, # noncritical material.” 

Incidentally, bicycle manufacturers are 
now experimenting with wood as a material 
for building certain parts of bicycles such 
as handgrips and pedals. 
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CEVELEAN- DEFENSE 


By COL. F. T. CHAMBERLIN 


n, Second Armored Corps 


OR the past year it has been my privilege 
. to give instruction in first aid to the Red 
Cross Motor Corps of Lake Charles, La., a 
group of women organized for rendering as- 
sistance in the event of a local or national 


emergency. 

Seeing that this organization had great 
need of some type of litter, the writer start- 
ed a little “jackleg”’ experimenting to devise 
a light, strong, practical one that might be 
easily made at little or no cost, and that 
would collapse to occupy little space in the 
family jalopy, where the latter is still on 
the hoof. 

Two types were constructed and thorough- 
ly tested against the standard Army field 
litter. The first, of scrap galvanized pipe, 
was found to be a little too heavy, but would 
be excellent if made from salvaged alum- 
inum or duralumin tubes. Our test litter 
consists of two 48” lengths of 1'.” and two 
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48” lengths of 1” galvanized pipe, one of 
each size being used for each pole. A %” 
hole was drilled 1” from one end of each 
piece, and a 5/16” bolt was secured with a 
light piece of chain and an 8-32 machine 
screw to each of the two 112” pipes. The 
bolt is 21,” long and passes through a large 
and a small pipe to secure them when tele- 
scoped. 

Another 3%” hole was drilled 6” from one 
end of both 1” pipes. When the litter is to 
be used, the smaller pipe is pulled out until 
only 7” of it remains in the other, and the 
bolt is used to lock both together in the ex- 
tended position. 

A piece of salvaged canvas 33” wide and 
78” long was hemmed along both edges, and 
the litter poles were shoved through the 
seams thus formed. 

Two “spreaders” were made by bending 2” 
circles at the ends of 36” long pieces of ',” 
by 1” cold-rolled steel. Slipped over the 
poles, these held them about 24” apart, pre- 
venting the weight of the patient from pull- 
ing the poles together, and making the work 
of the litter bearers considerably easier. 

A lighter, even less expensive, and more 
easily constructed litter was made of four 
pieces of 2” by 4” yellow pine 45” long, 
ripped to a width of 244”. Handles 9” long 
were shaped with chisel and pocketknife 
on one end of each piece. 

Two 6” strap hinges fastened with 2” 
screws join two pieces to make a pole 90” 
long when opened. Blocks 73” by 15s” by 
9” are nailed opposite the hinges on each 
piece, as shown in one of the photos. These 
blocks butt against one another when the 
sections are opened. They strengthen the 
joint and permit the use of smaller poles, 
particularly if oak or maple is available. 

To hold the poles rigidly in the extended 
position, two ordinary screen-door hooks are 
attached across the joints on the side op- 
posite the hinges. 

An inexpensive litter cover was made of 
two salvaged burlap sacks. The seams were 
opened for 3” at each corner along the bot- 
tom and the sacks were slipped over the 
handles, one behind the other. Thus this 
litter cost the large sum of 40 cents. Only a 
saw, hammer, screw driver, chisel, and knife 
were needed to complete it, and the job was 
done in 23 minutes. Of course, if canvas can 
be had, it can be hemmed as described for 


























Two inexpensive types of litters that are easily constructed and fold compactly. If new canvas cannot 
be obtained for covering either litter, two salvaged burlap sacks will serve the purpose adequately 


the pipe litter, or tacked on the wood poles. 

For spreaders, two %” round iron rods 
were threaded on each end for 244” and a 
nut was run up to the end of the threads. 
Holes were bored through each handle, the 


rods inserted, and a second nut screwed up 
on the outside with the fingers. 

Either of the litters described will fit 
crosswise on the floor of a car when folded, 
or in a good-sized luggage compartment. 


Roomy First-Aid Cabinet Constructed with Self-Locking Door 


O METAL fittings are used on this first- 
Noa cabinet, which is suitable for air- 
raid posts, public buildings, schools, and 
homes. The door drops into place in such a 
way that children cannot readily open it. 

Dimensions are omitted from the draw- 
ing, since the cabinet can be built in any 
desired size. The sides and top of the orig- 
inal one were made of 1” by 6” stock, but 
the bottom of the cabinet should be 1” wider, 
or 1” by 7” in this case. Use 1” stock for 
the door members also, rabbeting or groov- 
ing these for the glass. Plywood may be 
used instead if the cabinet is to be located 
where it may be subject to concussion, but 


a glass panel leaves the contents visible at 
all times.._FRED WEBSTER. 
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Old Electrical Conduit Welded 
into Durable Lathe Bench 


THIN-WALL conduit of the 1” size, either 
new or used, makes a neat, durable stand 
for a bench lathe when welded together, as 
shown in the accompanying photographs. 
It affords ample leg room for working close 
to the machine, it cannot accumulate chips 
like a bench, and is easy to sweep under. 

Notch and miter the corners of the rec- 
tangular top section; then weld the legs to 
it. Reinforce with braces, as shown. A 
sheet-metal box welded to one pair of legs 
may be fitted with shelves for small ac- 
cessories such as tool bits, centers, and the 
like. A frame, also of conduit, may be 
welded to the back member of the top fora 
tool rack. “‘Tack’’ wire mesh to the frame- 
work. On this %%” stove bolts may be 
fastened with nuts and washers in any con- 
venient spacing to hold threading gears, 
faceplates, chucks, and other accessories. 
This stand is more conveniert and portable 
than a bench, and it makes the lathe handier 
to operate.—E. S. HARRIS. 





Acid and Sal Ammoniac Flux 
for Soldering Stainless Steel 


STAINLESS steel is often difficult to solder 
without a special flux. As an alternative, 
common cut acid may be applied to the 
seam and a few grains of powdered am- 
monium chloride (sal ammoniac) sprinkled 
on the acid to make the solder flow freely. 
I have found that ordinary half-and-half 
solder will then give a satisfactory joint on 
this material._-FLOYD KOWALAK. 





ELECTROPLATING WITH CADMIUM [ ELECTRICAL] 


Cadmium is plated from an alkaline solution. A typical formula is prepared by dissolving 
11 oz. sodium cyanide (POISON) in 1 gal. water, and adding 5 oz. cadmium oxide, made 
nto a paste with water. When dissolved, add 4% oz. dextrine, which will improve the 
smoothness of the deposit 

Cadmium anodes are made in sticks and balls, the former being preferable for small-scale 

As the metal passes into solution faster than it is deposited, the rate of anode efficiency 

ild be controlled by (1) suspending only a part of the anode in the solution, or (2) add- 
ron rod, smaller than the anode, which will pass more current into the solution. 
cadmium deposits more rapidly than copper, it is well to start with a low voltage and 
crease the current up to 3 volts, or until the deposit has a tendency to darken. The plat 

ng should be a brilliant white color. If it does not deposit with sufficient whiteness, 100 
grains of nickel cyanide (POISON) may be added to each gallon of solution. Dissolve the 
nickel salt in 1 oz. water; then add a strong sodium-cyanide solution to dissolve the precipi- 
tate that is first formed. Add this solution to the bath 

en the deposit heavy, cadmium is a good protection against corrosion. It can be 
1 polish, but will not withstand much handling, in that it marks easily. The 
otected, however, with a thin application of furniture wax. When cor- 
is desired, rather than a bright appearance, cadmium plating can be 
etal merely by heating. This will cause the cadmium to sink into 
The metal can be used as an undercoating for nickel plating in plac 
copper deposit. An alloy of cadmium and zinc, readily deposited from a single 
né he good properties of both metals 
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Whats Wrong: 


OW good are you at electrical trou- 
| ble shooting? Here are five prob- 
lems professional electricians might 
encounter. Should you connect a bell 
transformer as in Fig. 1, you'd be in for 
trouble. There are two mistakes. Can you 
point out two errors in the fluorescent- 
lamp hookup in Fig. 2? You may have 
seen a flatiron used as in Fig. 3, but there 
is one thing wrong all the same. Figure 
4 illustrates a ceiling fixture open to 
criticism on three counts. Can you name 
them? Finally, Fig. 5 shows a common 
nuisance—a sticking plug, which is being 
pried out from a wall outlet. What mis- 
take is illustrated? Turn the page up- 
side down to read the answers. 
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Solution for Removing Enamel 
from Fine Magnet Wire 


WHEN the enamel has to be removed from 
very fine magnet wire to permit connections 
to be made or soldering to be done, it is 
sometimes impractical to use a knife or even 
fine sandpaper or steel wool, either because 
of the delicacy of the wire or the position in 
which it is located. In such cases the en- 
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amel can be removed by applying a solution 
of one part ethyl alcohol, one part benzol, 
and one part ammonium hydroxide—a for- 
mula developed by Alfred Bellis, chief elec- 
trical engineer of John A. Roebling Sons 
Company. 

A NEAT-LOOKING platform flag stand can 
be made from a junked automobile steering 
wheel. Ream the hub for a piece of pipe, 
which forms the flagpole socket.—G. E. H. 
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PLASTIC-COATED WALL PANELS, available 
in the three designs shown at the 
right and in ten colors, have been de- 
veloped for new home construction 
and for remodeling. The sheets, com- 
ing in sizes up to 4’ by 8’, are pre- 
finished with the plastic surface 
permanently bonded to the base by 
treatment with heat. Recommended 
installation is by means of a water- 
proof adhesive, but brads may be 
used if the old wall permits. The cov- 
ering is suitable for walls and ceil- 
ings of kitchens, bathrooms, play- 
rooms, and the like, is waterproof 
and stainproof, and may be cleaned 
readily with soap and water. 


FAUCET SEAT AND WASHER are combined in the 
leak-repair kit shown below and will be 
found of help especially in stopping per- 
sistent leaks where a washer alone will not 
do the work efficiently. The gadget re- 
sembles a cork with a hole in the center and 
takes the place of the old washer and screw. 
Composition material used in the seat is de- 
signed to expand and seal water crevices or 
pits in worn faucets. Six common household 
sizes are supplied on a card, together with 
a convenient tool for installing the parts. 


cfr 
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RUST CAN BE REMOVED QUICKLY from light fix- 
tures, door hardware, household appliances, 
automobile bumpers, and other metal-fin- 
ished parts with the use of a new liquid 
available in small, handy bottles. The fluid is 
merely spread over the rusted part, allowed 
to remain for about two minutes, and then 
wiped off with a cloth or steel wool. Two ap- 
plications may be necessary if the rust is 
deep. If the surface is to be repainted, it 
should dry for 24 hours. Wax will help pre- 
serve unpainted pieces. Steel wool or a stiff 
brush soaked in the liquid is said to clean 
brown spots off vitreous enamel. 
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ONLY MODERATE FOOT PRESSURE is 
required to give the door holder 
below a firm grip on the floor and 
provide a secure anchorage against 
slamming. Its specially designed 
plunger pushes down on a small 
roller, which becomes wedged with nase mane 
a slight motion of the door and wearneasraw 
locks it against further movement ern 
in either direction. Release is enees enauuen 
equally easy by tripping a foot peessune-staw 
latch. The door stop is less than 8’ nani 
in length, and comes in die-cast 
metal in a bright or a brushed 
bronze or brass finish, in dead 
black, or in a natural finish simi- 
lar in color to nickel. 
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DOUBLE-HUNG WINDOW UNITS using less than 8 oz. of 
metal where 25 lbs. have been needed before are on 
the market for efficient, cost-saving home construc- 
tion. Pulley wheels and housings are of treated hard- 
wood; pulley axles are of tempered glass instead of 
steel; sash cords are used in place of chains; and 
weights, formerly of cast iron, are made of concrete 
composed of iron ore and cement. A new weather- 
stripping principle is employed in the design, auto- 
matically forcing the sash against the parting stop of 
the frame by a counterbalance action which trans- 
lates the vertical pull of the weights into horizontal 
pressure. The new window is completely prefabri- 
cated and is adaptable to many types of wall con- 
struction, and to remodeling as well as new work. 


THIS CANDLE LANTERN for use in emergencies gives out an 
adequate soft light without glare in any of three colors 
red, green, or clear—by a simple turning of the inside 
holder with the thumb or finger. To effect this, the glass 
container, which holds a renewable, heavy, squat candle, 
has three equal divisions, each finished in one of the 
colors. It fits loosely in a metal casing having a rectangu- 
lar cut-out in front through which the light is emitted. 
Narrow openings are provided in the top for air vents. 
The lantern is only 612” high, 212” in diameter at the 
base, and 354” across at the top. 


oe 
tt 
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Equipped with a handle for easy 
carrying, this lantern provides a 
safe emergency light. The candle 
is lit, put into its casing, and 
then turned to the desired color 
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N AIR rifle and this automatic action 
A target, which runs continuously about 
five minutes at one setting, will guarantee 
hours of fun and some lively, competitive 
target practice. One ball at a time runs 
down the zigzag course and, whether it is 
shot off or rolls all the way to the bottom, 
automatically starts another. Shot that 
strikes the runways is deflected and cannot 
rebound toward the marksman, while any 
that misses both the balls and runways 
passes through a cardboard backstop and 
drops into a chute, from which it may be 
recovered for further use. The balls may be 
bought at most toy counters. 

Groove the two sides for the backstop be- 
fore nailing the box together. Fit the ply- 
wood front pieces, and insert the runways 
from the back. These may be of angle iron 
or bent from scrap strips of medium-weight 
sheet metal. Fasten them with wood screws 
to notched wooden blocks, and screw these 
fast to the plywood frame as in the drawing. 

Bevel the top of the tapered piece C, so 
that the piece H, when nailed to it, will slope 
forward in the box as indicated. Nail the 
second piece H to the bottom of C and fix 
the latter in place. The shot-return chute 
is then attached directly to what has become 
the sloping bottom of the target box. 

Wire from a coat hanger will do for the 
parts of the ball release. Mount the trigger 
loosely over the hole in the upper piece H, 
using two small staples. Solder the release 
parts to a piece of tubing as shown in one 
of the photographs; then slip the tubing over 
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Plenty,of action is a feature of this automatic target, which 
will keep the marksman shooting for five minutes at a time. 
Spent air-rifle shot can be recovered from a trap at one side 
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AUTOMATIC 


ir-Rifle Target 


By C. 


ELMER BLACK 


an 8-32 bolt passed through the plywood 
front, and secure it with a nut. Join the 
trigger and release with a strong cord, add- 
ing enough nuts or washers to the release 
lever to keep it in the closed position 

Drop several balls through the top open- 
ing and observe their action, bending the 
release or trigger as required so that only 
one ball may start down the runway when a 
spent ball trips the mechanism. 

Screw the rear sidepieces to the backs of 
the runway blocks, slip a piece of corrugated 
cardboard into the grooves in the sides, and 
paint the box flat black outside. To use it, 
hang the target level at a height of 5’. 








} 
LIST OF MATERIALS 

N 
P Description = w 
2 Sides A (pine) ‘ 5% 
1 Top B 4 5% 
1 Track support C (tapered) % 1 3 
1 Backboard D (plywood) % 24 
2 Front pieces E - i', 
2 Front pieces F 3 
2 Rear sidepieces G "’ 4 2% 
2 Return planes H ”" 4 1 
14 Notched runway blocks I 4 1% 
6 Runways (sheet or angle 

iron) . . 21 
1 Shot-return chuts %y " 22% | 
1 Corrugated-cardboard stop 22% 30 
Miscellaneous: Heavy wire, cord, 16 wooden or 
rubber balls 14” in diameter, 1 8-32 bolt 2 
long, 4” copper or brass tubing 2” long, glue 
ind nails 





Note All dimensions are given in inches and 
ire finished sizes 











Above, how the target looks from the back when partly assembled. 
More than a dozen balls can be loaded at once through a hole in 
the top. They are released one at a time by a trip lever shown 
at the right above. Nuts weight the lever down until one of the 


balls strikes a trigger at the bottom, as in the photo at right 
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1 SMALL,! wOOD BLOCK 











Left, the working drawings. 
Swinging covers over holes 
in one side are slid away 
to release spent balls and 
shot from the return chutes 


Below, how the runways are 
fastened to notched wooden 
blocks. A similar angle strip 
forms the shot-return chute 
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Checking the height setting of 
a shaper cutter. 
does not permit adjustment as 
high as the work requires, use 
depth 











lf the screw 


collars on the spindle 





traight Work 


ON THE 


pindle Shaper 


By EDWIN M. LOVE 


> cccesameatt built at home with hand 
tools usually lacks the moldings that dis- 
tinguish the products of professional shops. 
While it is true that the essence of good 
design is fine structural proportions, suit- 
able ornament does have its place. Beautiful 
moldings often add grace and delicacy to 
what would otherwise be a very plain piece 
of cabinetwork. 

Moldings are the special product of the 
spindle shaper. Its cutters, whirled on a 
vertical spindle, carve smooth moldings in 
limitless variety on straight and curved 
edges. In addition, this machine will joint 
edges, match them for gluing, cut rabbets, 
and make intricate corner joints. 
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How is a shaper set up? The instruc- 
tion sheet furnished with the machine 
When a separate motor is 
purchased, be sure that it has ball bear- 


covers this. 


ings if it is to be mounted with the 
shaft vertical. 

Most light shapers provide for the use 
of solid cutters having 5/16” and 15” 
holes. Some spindles are solid with the 
arbor, having the upper ends stepped 
for these sizes. Others are double ended 
and made removable, so that either end 
can be brought quickly to the top. 
Again, separate spindles are provided, 
to be clamped into the arbor with a cen- 
tering device such as a cone. 

What is the setup for molding straight 
edyes? Slip the cutter over the spindle. If it 
cannot be raised high enough, put one or 
more depth collars beneath it, and build up 
above with others to stiffen the spindle. 
The cutter wings must incline in the direc- 
tion of rotation. Clamp the assembly tightly. 

Either a straight board notched for the 
cutter and clamped to the table or the ad- 
justable fence sold by the manufacturer may 
be used. Before starting the machine see 
that the cutter clears the fence and that no 
loose blocks or tools are on the table. Al- 
ways feed the work against rotation, press- 
ing it firmly against the table as well as 
the fence. (Continued on page HW 278) 











| BAND SAW IS ADDED 


TO JAACKS' SHOP 


Robert Jaacks is trying out 
this new band saw for his 
model shop. In the photo he 
is thinning sections of the up- 
per rail of a modernistic 
cabinet, so that it can be 
bent around the corners 
without showing joints. 

Jaacks' shop now boasts 
an 8" circular saw, 4" joint- 
er, scroll saw, wood-turning 
lathe, and drill press, in ad- 
dition to the new band saw, 
as well as a good selection 
of accessories and an excel- 
lent collection of hand tools. 
The model shop is being 
equipped on a monthly 


budget of $15. 


SPINDLE WASHER 











SPRING 

HOLO- C DEPTH WASHERS 

COWN ; MOVABLE WOODEN 
MITER-GAGE ae r FACE ON FENCE 
GROOVE 


SECTION 
_— ADJUSTING SCREW 
HEIGHT-ADJUSTING 
SCREW LOCK 
HEIGHT-ADJUSTING 


TYPICAL 

BENCH 
Cutting a rabbet on the upper surface of a board. SHAPER 
The hold-down will work from either left or right 





Rabbeting the underface. This produces uniform Jointing the edge of plywood. The left section 
cuts, and the board acts as an extra safety guard of the fence is advanced to guide the shaped end 
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For heavy cuts, time is saved by making two 
or more passes, or by removing some of the 
stock with a jointer, as suggested in the 
drawings. Use all safety devices, and never 
attempt to pass a small piece of wood over 
the cutter except with push sticks or jigs. 

Should the cut be made on the upper o 
lower face? For safety, it is better to mold 
the underface, as the cutter is partly cov- 
ered by the lumber. Besides, the molding 
produced is uniform without resetting the 
cutter, regardless of the thickness of the 
pieces. However, if the shaper turns only 
in one direction, there is little choice, for the 
desired profile, when on the underside, re- 
quires that cutting be done from above 
With a reversing switch the cutter can be 
turned over, and the work fed from the 
opposite side; and if the grain is contrary, 
the machine can be set to work with, in- 
stead of against, the grain 

What is the setup when the entire edge of 
the work is cut away? Set the offbearing 
face of the fence--the one beyond the cut- 
ter--exactly in line with the depth of cut to 
be made, and set the infeed side on a line 
behind it where the full depth of molding 
will be cut. If the offbearing face projects 
ever so slightly forward, the end of the 
molded piece will strike it; if it is behind, 
the work will rock against it, causing the 
cutter to gouge and finish with a taper 

Is a special setup necessary to make nar- 
ow, or strip, moldings? Where practicable, 
shape the edge of a wide board, rip off the 
molding, joint the edge, and repeat. Narrow 
strips cannot be held by hand, as they spring 
and vibrate. A jig, such 9s that shown in 
one of the sketches, should be used. It must 
be clamped rigidly to the table against the 
fence. 

How are tongues and grooves cut for qlue 
joints? Select the pieces as for ordinary 
gluing, with heart and sap sides alternating 
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FENCE SECTIONS ——— 


FENCE 
J ADJUSTMENT 


FENCE 
ADJUSTMENT 


THICKNESS 
OF CUT 


BOLY 
Y 
WOODEN FENCE TO JOINTING 
CLAMP ON SHAPER 
TABLE SCREW ADVANCES OR RETRACTS 
SIDE NOT BOLTED 
TO TABLE 
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SHIM USED FOR 


WOODEN FACES 
ADJUSTABLE 
FOR THROAT 
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ALIGNING FENCE FACES WITH STRAIGHTEDOGE 
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TYPICAL MOLDING BEING CUT WITH 
ALIGNED FENCE IN POSITION 


FACES OFFSET FOR JOINTING OR SHAPING FULL EDGE 


a — 


INCORRECT OFFSET MAKES CUTTER GO 














Grooving a piece for a tongue-and-groove joint. 
The stock is marked with the heart and sap sides 
alternating, and the fence is set as for jointing 
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REEDING | 
WITH 
GANGED 
CUTTERS 


MOLO ENOS BEFORE 
MOLOING EDGES 








Tonguing the mate to the grooved piece. Test the 
cuts on waste wood. Run all tongues, or grooves, 
in succession, holding the face against the table 


and the surface grain running in the same 
direction, and mark the joints to identify 
pairs. Set the shaper fence as for jointing, 
but with one of the cutters in place so that 
the tongue, or groove, is well centered. When 
the boards are sprung lengthwise, try to 
force them down against the table; or, if 
warped, keep the edge being worked flat on 
the table at the cutter. 

Can end grain be shaped? If the board is 
wide enough to give good bearing on both 
faces of the fence, work the end like an 
edge. Narrow ends can be shaped only in 
conjunction with a jig. Since the back edge 
is chipped when the cutter leaves the end, 
ends should be shaped first, so that the fin- 
ishing of the edges will cut away the splin- 
tered corners. 

How is variety in moldings obtained with 
a few cutters? Use a section of one or more 
cutters, or gang them together; change the 
depth of one or its position on the work; re- 
peat cuts, or employ a combination of these 
methods. Another means is to use a tilting 
table and fence, which give oblique cuts. 
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MACENRNUISTS 


FOR WAR WORKS 


/ Thread-Cutting 
ay Stop for Lathe 
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By C. W. WOODSON 
HE task of cutting screw threads in the 
lathe can be speeded up, and smoother, 
more accurate work done, with the easily 
made thread-cutting stop shown in Fig. 1, 
which is also useful for turning identical 
diameters. In cutting external threads, the 
stop is mounted on the cross-slide dovetail, 
the tool point is set so that it just touches 
the work, and the adjusting screw on the 
stop is brought up tight against the cross 
slide. Then the compound-rest feed is turned 
in .002” or .003” and the tool is ready for 
taking the first cut. 

At the end of the cut, you can back the 
tool off with the cross feed, speedily return 
to the starting point with the carriage hand- 
wheel, bring the cross slide back against the 
stop, and reset the tool with the compound 
feed to the depth desired for the next cut. 

To make the stop, carefully lay out the di- 
mensions of the cross-slide dovetail on a 
piece of mild steel and cut the latter to 
shape. The roughing cuts can be made on 
a shaper, as in Fig. 2, and the finishing cuts 
in the milling attachment ( Fig. 3). 

A 5/16” hole for the locking screw must 
be drilled at one end as in the drawing. Fig- 
ure 4 shows this hole being counterbored for 
the head of the screw. If a 12” counterbore 
is not available, drill the 5/16” hole and open 
it out part way with a ',” drill before the 
dovetail is cut. 

The hole for the adjusting screw is at the 





*%———_ 


other end of the piece (see the drawing TO FIT LATHE DoveTAiL “} 46h 


and Fig. 5). Drill it with a No. 7 drill and 
tap it 14,”-20, then draw-file the piece all 
over and chamfer the ends, which can be 
done quickly on an emery disk. 

30th the lock screw and the adjusting 
screw are turned and threaded in the lathe, 
and the adjusting-screw knob is knurled. 
Notch the 12” diameter of the locking screw 
to fit the cross-slide dovetail. Standard nuts 
are used on both these screws. The parts 
are shown in Fig. 5 ready for assembly 





























ADJUSTING SCREW 


BORING-BAR HOLDER 





HE chief problem in boring deep holes on 

the lathe is that of tool rigidity. Because 
of its long overhang, the tool must be well 
supported and the largest boring bar possible 
used. With the holder shown in Figs. 1 and 2, 
the bar is quickly adjusted to extend just far 
enough to reach through the work. By the use 
of split bushings, boring bars of various di- 
ameters can be held. 

This holder was made from a casting and 
required a built-up pattern, which was sanded 
smooth and shellacked. Ample draft is needed 
to draw the pattern from the sand. 

The casting was fixed in the four-jaw chu 
as in Fig. 3, the top turned smooth, and 
center bolt hole drilled through. Next 












































base was machined in the shaper ( Fig. 4) to 
fit the tool-post slot of the lathe. Two No. 7 
were then drilled as in Fig. 5, and 
tapped -20 for hardened setscrews 

A flat steel shoe was made from ',” stock 
to fit the slot in the lathe compound rest, 
and then casehardened. An automobile bolt 
was cut to length for the clamping screw 
With this and the shoe, the holder was 


holes 


mounted on the compound rest so that the 


How to Remelt Aluminum Chips 
Without Excessive Waste 


IN A SHOP where small aluminum castings 
are made and machined, the chips are usual- 
ly considered waste because they burn if an 
attempt is made to remelt them. However, 
if solid aluminum is melted, poured over the 
chips, and mixed with them thoroughly, the 
whole mass can be put in the furnace and 
remelted with little waste.—C. NEMOSECK. 


Lead Purified for Casting 


WHEN melting lead that is to be cast in 
molds, add to the crucible a small amount 
of pulverized carbon. The carbon elements 
of old dry cells may be saved for this pur- 
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hole for the boring bar could be drilled at 
exact lathe-center height with a drill 
mounted in the spindle chuck and brought 
to size with a reamer as shown in Fig. 6. 

Boring bars were made up to take boring 
tips such as can be purchased ready-made. 
The larger bar is a snug fit in the tool hold- 
er; the smaller one is inserted in a split steel 
bushing that clamps it firmly when the set- 
screws are tightened.—-C.W.W. 





pose. Any impurities in the lead settle to 
the bottom of the pot and are left during 
the pouring. Afterward they can readily be 
dumped out. The finished castings will be 
found much smoother if this method is fol- 
lowed FRED M. WOLLP. 


Countersinking Sheet Metal 


WHERE heavy flathead bolts are used on 
light sheet metal up to No. 12 gauge, there 
is some objection to using a countersink be- 
cause it weakens the metal at the bolthead. 
If the work is comparatively rough, an alter- 
native is to place a large nut under it, slip 
the bolt through the hole, and strike the bolt 
a couple of sharp raps with a hammer. This 
gives a countersunk effect by bending down 
the edges of the hole.—C. A. CHISHOLM, 











Motorizing an Old Grindstone 
OLD-FASHIONED wet grindstones are an 
efficient shop help when modernized like the 
one above, which is mounted on a wall shelf 
deep enough to afford space for a jackshaft. 
The drive is from a 2” pulley on the motor 
to a 12” one on the jackshaft, then from a 
4” pulley to a 10” one on the grindstone 
shaft. A sheet-metal hood surrounding the 
wheel holds water.—W, F, MESSENGER, 


Countershaft Adapts Band Saw 
for Wood or Metal Cutting 


WHERE a band saw is to be used for metal 
cutting, the single-countershaft setup below 
not only provides extreme speed reduction 
without the use of excessively large pulleys, 
but makes it possible to shift back to high 
speed for woodworking by removing the 
outermost belt and inserting a locking 
screw. 

Pulleys B and C are riveted or bolted to- 
gether and fitted with a brass bushing on 
which they spin freely 
on the band-saw shaft. BANO-SAW SHAFT 
Pulleys D and E are / 1) 
both locked on _ the 
countershaft. Pulley F 
is locked on the band- 
saw shaft. Drill a No. 
7 hole through it near 
the hub and into pulley 
C. Tap for a \4”-20 
bolt, remove all burrs 
from the pulley sur- 
faces, and open the hole 
in F to clearance size. 

Pulley sizes for any 
required speed can be 
calculated as follows: 
Multiply the size of the 
driving pulley by its 
speed, and divide the 
product by the desired 
speed of the driven 
shaft. The answer will 
be the diameter of the 
required driven pulley. 








JACKSHAFT 








accompanying diagram. 


<% 


TT+1.000-2 (§)= .750 
D: 666-2 (5)= 6495 


TOOL TRAVEL IN THREAD CUTTING 


The travel of a tool in cutting threads may be calculated by reference to the 


A threading tool fed at 30 deg. to the work must travel 

along the line TT. All 60-deg. threads are based upon an equilateral triangle, the 

side P being equal to the pitch and designated as unity. Flats F and C at the top 
aC ip 


POPULAR SCIENCE MONTHLY SHOP DATA 


[LATHE WORK ] 


and bottom of the thread respective- 
ly are each one eighth of the pitch. 
The sides a-c and d-e of the equi- 
lateral triangles abc and def are 
therefore also each one eighth of the 
pitch, or .125. Consequently TT must 
be 1.000 minus .250, or .750. 

To find the tool travel for any 
given thread, it is necessary only to 
divide .750 by the number of threads 
per inch. Thus, for 10 threads per 
inch TT is .075”; for 9 threads, .0833”. 

However, if the tool is fed in at 90 
deg. to the work, the tool travel is 
equal to D, the actual height of the 
thread, found by dividing .6495 by 
the number of threads per inch. 
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Soldier 
Sailor 
and Marine 


JIGSAWED LAWN FIGURES 
OF MEN WE ADMIRE 
IN OUR ARMED FORCES 


By Juan Oliver 


PPROPRIATE to the American home 
are these up-to-the-minute lawn orna- 
ments, a standing salute to our armed 
forces. They were designed to represent 
faithfully the marine dress uniform, the 
navy undress uniform, and the army service 
uniform 

Waterproof plywood ',” thick is the best 
material, but ordinary plywood or even 
plain wood will serve if properly finished. 
The patterns may be drawn on stock ruled 
off in 1” squares, but for more than one of 
each figure, use heavy paper and transfer 
with carbon paper. Follow the lines on the 
1” squares as they appear on the squares 
at the right 

To prevent splintering with the jig saw, 
back the plywood with heavy cardboard or 
thin waste wood. Sandpaper the edges care- 
fully. Drill a ',” hole 1'2” deep into the 
bottom edge of each figure for a 12” length 
of dowel to be pushed into the ground 

Apply a suitable undercoat and paint or 
enamel. Sunfast outdoor finishes are good. 
If paint is used, an overall coat of outdoor 
spar varnish will make it durable. 

The soldier's uniform, shirt, and tie are 
olive drab; buttons and belt buckle gilt, and 
belt, visor, and’ shoes leather brown. Shade 
olive drab with a little black to indicate 
pockets and trouser creases. 

The sailor’s uniform is white, his tie and 
shoes black, and shoulder stripe blue 

Most colorful is the marine, with rich-blue 
trousers, navy-blue coat, and gilt buttons 
and belt buckle. Trouser edges are crimson 
to represent stripes; belt and cap white; 
shoes, cap band, and visor black; and chev- 
rons and service stripes gold on a red field. 

Paint faces and all hands except the ma- 
rine’s flesh; his are gloved and are white 
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By LOUIS HOCHMAN 


EEPING an aquarium is an interesting 
K hobby, but it requires a certain amount 
of regular care and attention. Some prob- 
lems of the beginner can be simplified by 
using the methods illustrated. 

After cleaning out a fish tank, the nui- 
sance of carrying bottles of water back and 
forth to fill it can be avoided by filling a 
large pot with water, setting it on the edge 
of the aquarium, or alongside on a suitably 
raised platform, and siphoning the water 
through a narrow rubber tube. A spring- 
type wooden clothespin clipped to the handle 
of the pot will hold the tube in position. The 
water flows gently without disturbing the 
contents of the aquarium. 

Another way to add water when the level 
has dropped through evaporation is to set a 
small glass tumbler in the bottom of the 
tank and pour the water directly into it. 
The mouth of the glass should be below the 
water level before the water is poured. 
Water can be poured in rapidly, yet the con- 
tents of the tank will not be disturbed. 

Still another convenient water deflector is 
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a large soup spoon, the bowl of which is bent 
in at right angles to the neck, and the handle 
bent to fit over the rim of the tank. When 
hooked in place, the spoon gently deflects 
the water that is poured into it. 

Tropical fish fanciers, who would like to 
keep two kinds of fish that are normally op- 
posed to each other in the same aquarium, 
can do so by setting a glass partition into 
the tank. The partition is invisible under 
water. It will also serve to separate the 
young from their parents, when necessary, 
to prevent the parent fish from killing them. 

Setting plants into the gravel of a filled 
aquarium is a messy job if attempted by 
hand, but when it is done with a planter, 
consisting of a wire rod bent into a small 
triangle at the bottom, there's nothing to it. 

The base of the triangle is used to push 
the roots of the plants deep into the gravel, 
and also serves to smooth over the surface 
of the gravel. If desired, the other end can 





be made into a fish net by bending it into a 
loop and sewing on a piece of any available 
fine material, such as from a silk stocking 
or net curtain. 

An algae scraper can be put together in a 
jiffy without bolts or screws by merely 
forcing an old safety-razor blade into the 
end of a slat of soft wood. The blade will 
cut its way into the wood, which will hold it 
in a firm grip and permit the sides of the 
aquarium tank to be cleaned. 

Dirt that collects in the bottom of the 
tank can be sucked out with a pumplike 
glass device made by cutting the bottom out 
of a small glass vial and fitting both ends 
with one-holed rubber stoppers. Into one of 
these stoppers insert a 1'2” length of glass 
tube, and into the other, a much longer 
length of the same tubing. 

To use the device, keep your thumb 
pressed over the end of the longer tube, and 
sink the vial end until it is directly over the 
dirt to be removed. Then release the thumb 
until the dirt has been drawn into the vial. 
Now replace the thumb, lift out the gadget, 
and allow the dirt to flow out into a recepta- 
cle by removing the thumb once more from 
the end of the tube. 

These few aids will prove great time- 
savers for the fish fancier. 








Setting aquatic plants in a filled tank is made 
easy, as shown above, by using a wire rod bent 
into a triangle at one end. This also serves for 
smoothing gravel on the floor. The other end can 
be looped and fitted with a light fabric fish net 
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High-Lighting Machines 


TWO-TONE PAINT FINISH REDUCES FATIGUE AND 


By Walter E. Burton 


NCE I knocked a sizable triangle of 
O skin off my knuckle by getting too 
hummy with a whirling lathe dog. Then I 
nicked a piece out of the lathe carriage by 
running it too close to the same dog. But I 
ion't think that dog is going to bite so much 
n the future, for I have muzzled it with a 
mat of paint. The accidents, I discovered, 
happened because I couldn't see the dog 
plainly enough. Now, as it whirls, it appears 
as a light buff-colored disk, and is so con- 
spicuous that I keep well out of its range as 
a matter of course 
This was only the beginning. I also paint- 
ed the lathe headstock, the guards around 
the back gears, the area around the thread- 
ing chart, the tailstock, and the front of the 


carriage along the top—all the same light 


buff. The remaining parts I painted medium 
gray. Asa result, the lathe is a better ma- 
chine—-safer, more accurate, easier and less 
fatiguing to use. Painting it made such a 
difference that I applied the brush elsewhere 
in the shop 

This idea of painting shop machines in 
two colors is one of the most surprising 
contributions of research to industrial pro- 
duction. It represents several years of study 
by color specialists of E. I. du Pont de 
Nemours and lighting engineers of the Phil- 
adelphia Electric Company. 

Some years ago a shoe manufacturer 
whose employees complained of headaches 
and eyestrain decided that the trouble might 
arise from sewing black shoes on black ma- 
chines. He told one of the workers to re- 
paint his machine with some bright color. 
The man did so, and soon other employees 


This lathe is “spotlighted” with buff and gray paint to make its important parts easier to see and the 
machine safer to use. Note that the dog is buff. The tailstock wheel might also be light to advantage 
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with COLOR 


PREVENTS ACCIDENTS 


began to clamor for paint and brushes so 
they could do the same thing. In a short 
time the factory looked like a circus paint 
shop, but production went up, the accident 
rate fell 70 percent, and headache and eye- 
strain complaints ceased. 

In a more scientific way, research experts 
at du Pont have worked out a painting 
scheme of surprising simplicity and effec- 
tiveness —a scheme that is adaptable to both 
the home workshop and the mass-production 
bomber plant. In one test, they repainted a 
punch press and a metal shear in the repair 
shop of the Philadelphia Electric Company 
every other Friday. For two weeks the ma- 
chines were light blue, for another two 
weeks, aluminum, and so on through yellow, 
light green, buff, light gray, and medium 
gray. The light-refiecting power of each 
color was measured. Time studies were 
made on routine tasks. Mercury and in- 
candescent light sources were compared, ac- 
cident frequency noted, and the operators’ 
opinions and reactions recorded. 

As a result of these and other studies, it 
has been found that the most effective way 
of painting a shop machine is to make it 
light buff around the working area and 
medium gray on remaining areas. The paint 
should dry to a satiny, nonglare finish, and 
should be of an oil-resistant and washable 
type. 

On first seeing a lathe, milling machine, 
or other tool painted in the buff-and-gray 
combination, one is instantly struck by its 
handsome appearance. But the value of such 
a color scheme goes beyond mere beauty. 
The buff color “spotlights” the work by re- 
flecting more light on it and on the tools, 
and by making control handles and knobs, 
dials, scales, tools and other important parts 
stand out in better contrast. 

The use of buff and gray together makes 
the machine easier to keep clean than if it 
were all buff. Also, the darker background 
color causes the buff areas to stand out, 
contributing to the spotlighting effect. The 
colors are such that the eye moves from one 
to the other without experiencing an abrupt 
change of brightness. Finally, the spotlight- 
ing effect draws attention ty danger areas, 
thus reducing accidents, and this color com- 
bination makes the work stand out with a 
positive, three-dimensional quality against 
the machine itself. 

The du Pont-Philadelphia investigators 
went a step further. They studied the effect 
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Drill press, milling table, and vise are finished 
here in the buff-and-gray color scheme. Usually 
important parts are made light, others dark for o 
background, and machined surfaces left unpainted 
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Tools with handles painted distinctive colors are 
easy to identify and can be found quickly when 
dropped amidst shavings or other refuse in a shop 


HW 289 


ae 


a 


4 





Originally a uniform, dark gray, the grinder above blends with 
its background, and working surfaces ore hard to light. But 
note the difference with new paint as shown in the photo below 


Here buff is used to refinish surfaces around exposed parts of 
the wheels and medium gray for the remainder so that the work 
areas are high-lighted both by contrast and by reflected light 


of various colors of paint on shop walls and 
ceilings. No combination as definite as that 
for shop machines was worked out, but the 
findings can be summarized: Paint ceilings 
a color that reflects 75 percent or more of 
the light striking them. Walls directly in 
line with a workman’s eyes should have a 
reflection factor of 50 or 60 percent. When 
factory ceilings are excessively high, a gloss 
white may be the best solution, particularly 
if such factors as dirt resistance and wash- 
ability must be considered. For low ceilings, 
a flat or eggshell finish is recommended. 
White reflects most light, but may not be as 
restful to the eyes as a light color. 
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I liked the lathe paint scheme 
so well that I applied it to a 
bench grinder, drill presses, and 
other shop equipment. In each 
case, the improvement was im- 
mediate and pronounced. When 
production machinery such as a 
turret lathe is painted in the 
buff-and-gray combination, im- 
provements to be expected in- 
clude faster output, reduction of 
errors, quicker detection of 
flaws and fewer accidents. 

Even in a shop where the tools 
are used only occasionally, such 
as the average home workshop, 
there is almost as great a 
change. Immediately the shop 
owner discovers that it is more 
fun to work at his machines, and 
that longer hours can be spent 
at them without excessive eye 
fatigue. Another important ef- 
fect is the emphasizing of dan- 
ger areas by improved contrast 
and concentration of light. This 
does not mean, however, that 
conventional guards and other 
safety precautions should be 
ignored. 

The exact manner of painting 
machine tools to produce a 
“spotlight effect” will vary with 
each one. Here is how a few 
typical units were treated: 

Bench grinder: Buff was used 
on the ends of the motor, the 
surface and exposed edges of the 
guard plates over the wheels, 
the edges of the guards adjacent 
to exposed portions of the 
wheels, and the edges of the 
grinding rests. Medium gray 
was used for all other surfaces. 

Drill press: Buff on the under- 
side of the head, to improve 
downward light reflection, also 
on the edge of the table, the 
front and sides of the housing 


inclosing the quill and spindle, and the pul- 


ley guard. All other painted surfaces were 
medium gray. 

Milling table for drill press: Buff on the 
edges of the slotted table and the unma- 
chined sides of the table jaws. 

Drill-press vise: Buff on the unmachined 
sides of the jaws and other parts. Machined 
surfaces should be left as they are. 

The full magic of color combinations can- 
not be utilized without proper lighting. A 
high level of general illumination, with the 
light well diffused, coupled with localized 
illumination on the work areas, is essential. 
Fluorescent lighting is particularly effective. 





Paint can also be used on hand tools to 
advantage. A plan that cuts tool losses con- 
sists of finishing the handles or other easily 
seen areas a bright, eye-catching color. If 
a tool so painted is dropped, it is easy to 
find. You'll be surprised to discover how 
much easier it is to locate a red-handled 
chisel among pine shavings than one having 
a natural wood finish! 

It is a good idea to use a different color 
for each class of tools, and to select colors 
that contrast with normal surroundings. 
Thus screw drivers might all have amber- 
colored handles; wood chisels, light red or 


Before repainting, remove the old 
finish if convenient, or clean it 
with either gasoline or kerosene 
and wipe off the greasy film with 
a cloth moistened with a lacquer 
thinner or liquid, waxless paint 
remover. Irregularities are then 
sanded down and the paint applied 


Scientifically chosen colors on 
the shear below lessen eyestrain 
and nerve fatigue and have a good 
psychological effect. Note how 


the metal being cut stands out in 


contrast to the danger area, thus 
reducing the hazard of personal 
injury and errors in workmanship 


blue; metal-working chisels, buff; nail sets, 
blue; and so on. If a universal scheme of 
painting hand tools were worked out and 
put into practice, untold man-hours might 
be saved by making it easier for workmen 
to spot desired tools among others, or to find 
dropped tools. 

Before painting any metal surface, make 
sure it is clean and free of grease. Remove 
all the old paint if convenient, or sand it 
smooth. Apply whatever primer the finish- 
ing material may require. When using lac- 
quers, remember that some lacquer solvents 
will loosen old oil paint or enamel. 


we 
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Working Time: Two Evenings 


NOVEL MATERIAL-SAVING PROJECTS DESIGNED 


FOR POPULAR SCIENCE BY ERNEST R. 


PICNIC KIT. This portable luncheon case, 
which when closed is only 4” by 12” by 18”, 
can be readily converted into a picnic table 
to keep the food off the ground, or above the 
ever-present sand, should the picnickers find 
themselves at the beach. Opened up, the 
table is 18” by 24”, and 11',” high. 

The case is made up as one piece from 34” 
by 44%” fir plywood. If a circular saw ‘s 
available, use end dado joints, and butt- 
joint the top and bottom lids on the frame. 
Saw the box apart against the fence of the 
circular saw, making two similar lids 2” 
high. This will insure a well-fitted case when 
the two parts are attached with a pair of 
hinges and secured with snap catches, split- 
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DEWALT 


riveted to the covers. Glue mitered triangu- 
lar-strip fillets all around the inside for 
strength and easy cleaning. 

The legs are four similar pine pieces, “4 
by 1144” by 11 rounded at the ends. The 
notches act as stops for the legs when 
these are open. Holes are drilled 1” on cen- 
ter from the bottom of the rounded ends for 
the 1,” dowel rails. Drill 5/32” holes in the 
notched ends for 1), oval-headed trunk 
“ivets. 

The 1.” dowel rail is cut to the inside box 
dimension less 3/64” clearance on both sides 
for '2” washers. Glue the dowels into the 
holes and pin with 1” nails, keeping both 
legs lined up on a flat board. Drill 5/32” holes 





in the sides of the box for the leg rivets. Make 
certain that the turning is free from the top 
nside walls. Rivet the legs in place, using one 
14” washer between each leg and the case and 
another 44” washer on the outside of the case. 

Apply eight stock brass metal corners as 
shown to prevent breaking. Cut eight elbow 
corners from scrap brass and nail to the other 
eight corners with escutcheon pins. Drill four 
3,” holes, centered on the tops of both lids and 
spaced as indicated, for the 4,” Manila-rope 
handles. These are knotted outside of the holes 
after they are strung through the flattened 1 
dowel handles, and then knotted inside. Both 
handles extend 1%,” away from the box. 

The dowel stretchers and one length of ',” 
curtain coil spring stretched through screw 
eyes secure the contents of the case. 

Four small rubber-headed tacks are driv- PARTLY 
en into the bottom of the box to keep it from OPEN 
marring any surface on which it is placed. 

For an attractive, durable finish, stain in- 
side and out with thin white paint, tinted 
with Prussian blue oil color, and wipe even- 


CLOSED 


Packing and serving picnic lunches is made easier by 
the use of this kit. The details of its construction are 
shown below. It is built chiefly of plywood and pine 
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ly. Varnish with two coats inside and three 
coats outside. Sandpaper lightly between 
coats. The final coat may be waxed several 
times. The wooden handles are finished with 
two coats of vermilion brushing lacquer or 
enamel. Working time: 6 hours, exclusive of 
painting. 


TRAY WITH BENT RAILS. The craftsman will find 
this tray of special interest because of its 
novel construction and the economy of ma- 
terial. The side ledges keep dishes from 
slipping off, and the sheet cork on the tray 
floor not only prevents glasses from sliding 
around, but also lends color to the tray itself. 

The floor is of %” fir plywood, 912” by 
18”. Cut two parallel kerfs by bringing the 
sheet down on the raised circular saw 4%” 
from the rip fence. Stop this cut 13/16” in 


Here is a tray with unique side rails bent up 
from the plywood piece that mokes its floor. 
The legs are just high enough for sick-bed use 


from the opposite ends, and open up with a 
right-angle cut at the dead center of the 4” 
wall. Insert a wedge to bend the strips up. 

Four legs raise the tray 17%,” from the 
table line, giving sufficient height for bed 
service in the sick room. These legs are cut 
from %” by 154” by 315/16” plywood and 
have rounded top and corners and a %” 
by 13/16” joint for lapping over on the 
notches of the floor. The %” holes, 3/16” 
deep, are for the maple dowel handles. These 
are 77%” long. Assemble the tray by in- 
serting the dowels into the side holes. Next, 
lap the legs on the tray and glue them in 
place after a trial fitting. Secure the handles 
by spots of glue and 4%” escutcheon pins. 
Attach with rubber cement a 1/16” by 7%” 
by 151” sheet of cork, if available, to the 
tray floor, and cover the handles similarly. 

The tray may be finished like the picnic 
box, or in any way preferred. Do not, how- 
ever, use stain on the cork. Varnish twice, 
and wax. Working time: 4 hours. 
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Twin Tool Posts Speed Production of Small Screws on Lathe 


HAVING several hundred _ shouldered 
screws to turn out on my lathe, I found the 
work could be speeded up by the use of two 
tool posts in the slot of the compound rest. 
The extra tool post was made in the shop. 
I turned the compound rest with the slot 
almost at right angles to the spindle, so that 
one tool post was in front of the work and 
the other behind. In the first I fixed an or- 
dinary turning tool. In the rear post a cut- 
ting-off tool was mounted upside down. 
Blocks were used instead of tool holders, as 
shown above 


= 


Narrow-Edged Tools Sharpened 
on Side of Oilstone 


MANY a good sharpening stone has been 
ruined by using its wide faces for whetting 
small tools. This eventually cuts grooves 
into these surfaces, which are then useless 
for sharpening wider tools. To avoid spoil- 
ing a stone in this way, set it on edge and 
sharpen narrow tools on a side surface, as 
shown above. If it is a double-face stone, 
time is saved because it need not be turned 
over in changing from the coarse to the fine 
face.—C. E. LIMBERG. 


The stock was first knurled all over, and 
then fed through the spindle. Figure 1 
shows how the first diameter was turned 
The smaller threafl diameter was formed 
with the same tool, and the threads were 
run on with a die held in the tailstock. Fi- 
nally the cross slide was brought forward, 
as shown in Fig. 2, so that the rear tool cut 
off the screw. 

3y adjusting the angle of the tool-post 
slot, I was able to offset the two tools just 
enough to cut the heads off automatically 
to correct length.—-WARREN I, FILLMORE. 


Wide Blade Used in Jig Saw 
for Cutting Thick Stock 


SOME heavy-duty — scroll 
saws will cut stock as thick 
as 414” if a 7” fragment of 
band-saw blade is used in 
place of an ordinary jig-saw 
blade. Grind off the teeth for 
1,” from each end as shown 
at the right. Clamp the blade 
in the V-notch of the lower 
chuck, and in the usual man- 
ner in the upper chuck. If it 
is too thick, grind it thinner 
at the ends. Blades up to 12” 
wide can be used. The saw 
should run at 1,750 r.p.m., 
and stock 31,2” thick or less 
can be cut with the spring 
hold-down in place. For cut- 
ting heavier material, the 
hold-down must be removed. 
Be sure to use a section of 
band-saw blade that has not 
previously been softened by 
brazing.—-CARL W. BERTSCH. 
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Miniature Models 


CRAFTSMEN SHOW SKILL 


INIATURES of any kind have a fasci- 
M nation all their own. Making tiny me- 
chanical reproductions often calls into play 
the utmost skill, patience, and ingenuity of 
a good craftsman, but anybody who likes to 
work with can build miniatures of 
some kind 

A recent contest conducted by POPULAR 
SCIENCE brought forth a variety of entries, 
including Lilliputian engines, glassware, 
vehicles, ornaments, anchors, and many 
other things, but, as might have been ex- 
pected, miniature tools predominated. Tiny 
micrometers, planes, jacks, vises, hammers, 
pliers, and other tools were submitted. The 
prize-winning ones are shown full size in the 
photographs on this and the two following 
pages, along with enlargements that per- 
mit the inspection of détail. 


tools 


SWIVEL VISE. Here's an intriguing job—and 
a handy bench accessory for anyone who 
does delicate work. Wassil Olevia, of Pal- 
merton, Pa., won an award for this model, 
the parts of which are shown full size in 
the accompanying drawing. Most of them 
can be sawed and filed to shape from cold- 


IN MAKING TINY TOOLS 


rolled steel, but the base, screw, locking pin, 
and stud are best turned in a lathe. Insert 
the vise screw in the sliding jaw, press on 
the knob, and drill through both parts 
simultaneously for the handle. The vise nut 
must be a free fit in the slot of the jaw; it 
is held in the body with a 4-40 screw, which 
provides a simple means of adjusting it to 
the right height. Mount the body on the 
base with the pivot screw, then swing it to 
the three locking positions, using the hole 
in the edge of the body to spot the holes in 
the base. 


PLANE. If your trade or hobby is woodwork- 
ing, you might rightfully wear a miniature 
smooth plane on your watch fob. Frank 
T. Freeman, of Ada, Okla., constructed the 
plane, which actually takes off a respectable 
shaving. Both the knob and the handle are 
attached with screw studs. The blade is 
slotted for adjustment and well supported. 
Thumb planes of this size often prove use- 
ful in shaping small boat hulls and the like. 


BEAR TRAP. One who knows traps will appre- 
ciate the model on the facing page. Open the 


Shown actual size at the left and enlarged below so that detail may be 


studied, this 


machinist's 


swivel vise is a prize-winning miniature. 


It serves, too, as a handy accessory for exceedingly delicate bench work 





jaws, set the target and catch 
as shown in the photograph, 
and this tiny trap is “loaded 
for bear’’—strictly scale size, 
of course. The jaws snap shut 
when the target is touched 
with a matchstick. Complete 
with chain and ring, this fas- 
cinating model is the work of 
Melvin Koch, of Lititz, Pa., 
for whom it won honorable 
mention. If fitted with a wire 
spring catch, it would make 
a unique necktie clip. Rivets 
join the parts together, and 
the finished trap is attrac- 
tively nickel plated. 


ROCK BIT. Most unusual is the 
one-tenth scale model of a 
rotary rock bit that won a This little watch-fob plane, shown 
prize for John H. Martin, of enlarged above and actual size at 
Houston, Tex. The three _ right, can be used for shaping very 
cone-shaped cutters revolve’ small parts for wooden models 
independently. This type of 
bit is used for drilling oil and 
gas wells through rock and 
other hard formations. The 
model was made of brass on 
a 10” lathe with the help of 
special jigs and fixtures. 
Dental burrs were used for 
most of the milling cuts. All 
the parts are heavily nickel 


At right is cn actual-size photo 
of a sturdy bear trap. Its jaws 
spring shut with a vicious snap 
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Detailed drawings in full size of the parts needed in making the miniature vise on the facing page. 
Some may be sawed and filed to shape, but the base, screw, locking pin, and stud should be turned 
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Dental burrs made most of the milling cuts in this model of a rotary rock bit used in drilling for 
oil. Special jigs and fixtures helped in turning. One photograph is full size, the other, enlarged 


plated, and a slot is Accuracy marks this graduated and 
provided for a watch- grooved combination square which 


will lock true at any point. It 


fob strap ; - 
— is shown actual size and enlarged 


COMBINATION SQUARE 
Although he worked 
to a very small scale, 
Victor Roming, of 
Carmel, N. Y., suc- 
ceeded in showing 
much intricate detail 
on this tiny model 
that won a prize for 
him. The blade is 
graduated and is 
grooved its full length 
A clamping screw 
that engages the groove locks the head at the blade locks true wherever it may be 
any point on the blade. The head itself, clamped. Such a square also might be worn 
only %” long, is an exact replica of its on a watch fob as evidence of the wearer's 
prototype, and is accurately slotted so that’ interest in craftwork of some kind or other. 





DYEING LEATHER [ LEATHER CRAFT] 


Dyes for leather may be water stains, oil stains, acids and oxides, spirit stains, 
and waterproof drawing inks. The amateur must be very careful if acids and 
oxides are used since they will burn the leather and cause it to crack if used in 
too strong solution. Best results will be obtained if commercial dyes are pur- 
chased from leather-supply companies 

Before dyeing natural leather, first clean the surface thoroughly. A commer- 
cial cleaning solution may be purchased, or a very weak solution of hydrochloric 
acid and water may be made (1:20 ratio). Take a soft cloth and dampen it with 
the cleaning solution. Rub the surface of the leather lightly. Allow the leather 
to dry slightly before starting to dye it 

Always test the dye on a piece of scrap leather. Flow on the dye with a soft 
brush. After it has dried, a second coat may be applied if a darker effect is de- 
sired. Use a small camel's-hair brush to apply dye to all cut edges of leather, 
being careful not to get dye on the finished surface. Two-tone effects may be ob- 
tained by applying spirit dyes to leather that is already colored 

Allow ample time for the dye to dry, and polish the surface lightly with a 
clean, soft cloth 
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Formed Threading Tool Ground from Auto Tappet Roller 








THIS homemade formed oz 


threading tool can be resharp- 


TIGHT FIT ~ 
SHOULDER ~ 





ened quickly, yet always cuts 
the correct thread angle. The 





cutter is ground from a hard- 
ened roller found on the tappet 
rods of some old automobiles; 
such a roller can be had for a 60 

few cents at most auto-wreck- WS 
ing yards. It should be mounted 
on a shaft for grinding to the 
standard 60-deg. V-thread pro- 
file. This can be done on the 
lathe with the aid of a tool-post 





GRIND OFF, 
+ - ~~ 


CUTTING EDGE 
[ (TO RESHARPEN, GRIND ACROSS TOP) 


ROLLER MOUNTED FOR GRINDING 


THREAD | 
FOR NUT 


BRAZE NUTS 
INTO NOTCH 





O) 


Ye STEEL 





\ . 
4 SQUARES 





grinder, or on a valve-grinding 
machine. 

When the proper shape has been obtained, 
grind back more than half the circumfer- 
ence to a radius of %”. Be careful at all 
times during grinding not to heat the piece 
enough to draw its temper. 

A shank is forged from a piece of scrap 
steel 34” thick and drilled for the stud. 


SCRAP-STOCK FINGERS CLAMPED ~} 




















e— <P 
JOINTED 
FENCE ~ EDGE 


~ 


Into a filed notch braze two 1,” nuts for the 
setscrew. Turn the steel stud to fit the hole 
in the cutter, thread one end for a thin hex- 
agon nut, assemble on the shank with the 
cutter, and rivet the head of the stud over. 
To resharpen, grind only across the flat 
top of the tool, as indicated.—B. N. 


Guides Align Work on Shaper 


SETTING up a wood shaper as at the left 
will enable you to reduce any number of 
pieces to uniform width. The work is jointed 
on one edge and sawed 1/16” oversize. 
Clamp on the shaper table at the required 
distance from the cutter a piece of stock 
with one jointed eage. Two spring “fingers” 
made of scrap are of the conventional type, 
but each has a strong piece left on the side 
nearest the cutter. These “thumbs” should 
barely clear the work. They prevent it from 
being drawn into the cutters as it is pushed 
through.—XuRY R. SETTLE, 
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BATTENS ALL AROUND 
FIT RABBET IN MOLDED EDGE 





An old-style drophead sewing machine that is 
used infrequently can be concealed by transform- 
ing it into a vanity table for that extra bedroom. 
Fit to it a plywood top with a low ornamental 
back and a draped cloth skirt. Battens all around 
fit into molding rabbets or otherwise hold the top, 
which con be lifted off when sewing is to be done 


hEEPING THE 
La ma | 


| 
\ | 
ft 
\ 
~ 





— 
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Strips of absorbent cotton wrapped around the 
wrists while walls and woodwork are being washed 
will catch annoying trickles of water before they 
roll down the arms. Rubber bands hold the pads 


Dishpons can be kept neatly under a kitchen sink, 
utilizing otherwise waste space, by installing two 
metal shelf brackets to which are screwed strips 
of wood as illustrated above. Space the brackets 
so that the strips will fit the rim of the largest 
dishpan used in the kitchen. Smaller ones may, of 
course, be stored by nesting them inside the first 























Syrup pitchers having colored 
plastic tops and spring spouts 
make handy lotion dispensers 
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To open a cloth salt or sugar 
bag easily, rip from the right 
while facing the single thread 


Used with a liquid cleanser or 
soap, a mascara brush will help 
in cleaning eyeglass fittings 





HOME SHIPSHAPE 


SOLDER TO 


= ( SMALL CAN 
LID FROM LARGER CAN 


= HEAVY WIRE 


Solder tin-can lids to a smaller can and mount on 
a bent-wire axle between soldered washers or bits 
of tin, as indicated above, to make a cord or 
clothesline reel. The knob is taken from a pot lid 


After sharpening a knife on an oilstone, strop it 
on a block of smooth white pine, wet with liquid 
metal polish, to get a keener edge for fine work 


Household oil is often wasted because an oil-can 
spout lets out more than is needed. Hammer the 
opening in the end almost shut to slow the flow 











APPLIANCE —§ 











Neat wiring extensions to a cord switch or the 
like may be made by separating the original wires 
back to the branch and twisting in an extra one 





Black paper in 4” wide strips pasted on the 
borders of a window will keep any light from 
leaking at the edges if used in conjunction 
with a black shade of regular window width. 
The sash is simply closed and the shade drawn 
at a blackout signal, eliminating the delay of 
taking out and hanging special equipment 























Height of children can be recorded permanently 
ona |" by |" pine pole. It is well to apply clear 
lacquer to the marks occasionally to preserve them 
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Above, how the portable bed is assembled. Below, knocked 
down and with mattress packed, the bed is easily carried 


Baby Bed 


By HELEN BRIDGE POHLMAN 


YOUNG Marine officer designed 

this portable bed, which solved 
the problem of providing a sleeping 
place for his baby in hotel rooms, 
furnished apartments, or at the 
homes of friends. It is light, inex- 
pensive, and can be knocked down or 
assembled in a few minutes. The 
original shown here was used until 
the child was two years old. 

Even an inexperienced craftsman 
should have no trouble in making 
such a bed. Only hand tools are 
needed, plus a 24” by 48” sheet of 
3%” plywood, 14’ of 1144” by 14,” 
lumber, a 35” by 52” piece of strong 
canvas with hemmed edges, wood 
stain, and paint. 

The shape of the ends may be va- 
ried to suit so long as the general 
dimensions are retained. Make the 
square openings for the poles by bor- 
ing through with a 4%” bit and shap- 
ing the holes with a coarse file. 
If the head and foot of the bed are 
clamped together for this operation, 
the holes will match up perfectly. 

Tenons are cut on both ends of 
each pole as shown in the drawing. 
Drill two 5/16” holes in each ten- 
on and cut through between to form 
the %” by 4%” mortise. The wedges 
can be cut from scraps of plywood. 

Push two poles through the hems 
of the canvas, or tack the latter on. 
The bed is assembled by using these 
poles as the upper rails, and simply 
passing the canvas around and be- 
neath the lower poles. This supports 
the mattress. The wedges clamp the 
rails securely in place. 

It was found more practical to 
stain the wedges and poles than to 
paint them. Any desired color can 
be used for the two ends. Be sure 
to sandpaper the edges of the ply- 
wood smooth before painting. De- 
calcomania transfers add a colorful 
touch, as illustrated in the photo- 
graph at the top of this page, where 
the take-along baby bed is shown 
set up with the mattress in place. 





Two-Tone Wooden Whistle Imitates Locomotive 


IN A VERY few minutes anyone can 
make this two-toned whistle, which 
imitates those on locomotives. Chil- 
dren are sure to like it. 

In a wooden block 74” by 1!2” by 
312” bore two holes lengthwise with 
a 7/16” bit as shown in the drawing. 
Bore a 5/16” hole in the top 5,4” from 
the end to meet each of these as 
shown. Short pieces of 7/16” dowel 
are whittled or sanded flat on one side 
and glued into the holes in the posi- 
tion indicated in the drawing and in 
the lower photo. Once the glue has set, 
the underside can be shaped to fit the 
mouth. The whistle is then sanded 
smooth, but not painted.—B. N. 


Guard Keeps 
Emery Wheel 
Free of Oil 


AFTER oil leaking 
from the bearings 
had thoroughly soak- 
ed one emery wheel 
on a hand grinder 
carried about in a 
tool kit, this annoy- 
ance was ended by 
mounting an arbor 
guard on it. A metal 
pillbox cover just big 
enough to clear the 
bearing was drilled 
to fit over the mandrel and against the shoul- 
der, and the collar and whee! were then re- 
placed as usual. A guard of this type will 
keep oil off the stone both when it is in use 
and when it is in the tool box. Accumulated 
oil should be wiped out occasionally.—xX. S. 


GUARD FITS NEXT TO 
SHOULDER OF MANDREL 


Bore four holes in a wooden block, 
fit in two short dowels, shape the 
mouthpiece, and the whistle is made 
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Magnifier Used on Pantograph 
to Assure Accurate Tracing 


WHEN an ordinary pantograph is used, a 
small magnifying glass fastened directly 
over the pointer is a real help in tracing 
the drawing to be enlarged or reduced by 
enabling the draftsman to see more clear- 
ly the lines he is following. The magnifier 
is placed as shown in the accompanying 
drawing, and the handle bound firmly to the 
adjusting nut of the 
tracer with a rubber 
band. The band will 
hold the glass with- 
out allowing it to 
slip while tracing is 
being done, yet is 
flexible enough to 
permit it to be shifted 
to any desired po- 
sition very easily.— 
JAMES N. LARSON. 





PANTOGRAPH 








MAGNIFYING GLASS 
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Switchwork in the engine 
yard on the Union Dock 
& Terminal Railway— 
irreverently known as the 
Up, Down & Twisty. This 
was built by members of 
the New York Society of 
Model Engineers as the 
00-gauge sister line of 
their famous 0-gauge Un- 
ion Connecting Railroad 


MODEL-RAILWAY 


1. THE FROG 


By DAVID MARSHALL 


N FIG. 1 we have a single-track junction, 
or what is known, technically, as a turn- 
out. Within this are two principal struc- 
tures, a switch and a frog. The switch is 
merely the movable element; it comprises 
only the points (X and Y), plus the tiebars 
that link the points to each other. The frog, 
on the other hand, is essentially a mortising 
together (F') of two rails to form a crossing 
to provide channel room for the flanges of 
the wheels, and, at the same time, to create 
an unbroken riding surface for the treads. 
The frog, therefore, is a rather remarkable 
contrivance and we pay special attention to 
it as we launch out upon a discussion of the 
construction of switchwork generally. 
Before we begin, however, the reader 
would do well to study Fig. 1, which is 
schematic but fairly close to scale. Model 
railroaders are notoriously afraid of switch- 
work, mainly because their knowledge of the 
subject is vague 
Your first step, therefore, must be to 
realize the utter simplicity of a turnout; to 
know precisely what it is and how it works. 
Simplicity of another sort is also to be dis- 
cerned in Fig. 1, almost every line of which 
is straight. The point is, that all the drivers 
of a locomotive, according to correct prac- 


tice, must be on straight track to approach 
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SWITCHWORK 


a frog, and must continue on straight track 
till all have cleared the frog. The rule is also 
to make both X and Y absolutely straight, 
and to give to the diverging stockrail (CD) 
a curve (at E) of the smallest possible chord 

though that’s a subject to be dealt with 
later on. 


THE ANGLE OF THE FROG. Four rails enter into 
the structure of a frog—-the two wing rails 
that flare out of M and N; and the two rails 
that meet, and are mitered together, to form 
the triangular element, or tongue. In Fig. 
1 the tongue is contained in the angle HFG, 
which is thus known as the angle of the 
frog. All the dimensions of the turnout de- 
pend upon this angle. 

To simplify things, however, railroad 
engineers have standardized the angles. 
Avoiding even the use of degrees, they clas- 
sify a frog according to the altitude of the 
triangle in proportion to a unit base. If the 
ratio is 6 to 1, for example, you have a No. 
6 frog; if it’s 7 to 1, you have a No. 7 frog; 
if 8 to 1, a No. 8 frog—and so on up through 
a dozen or more strictly standard sizes. 
From the angle, thus, we deduce the numbe: 
or size of the frog; and once we know this, 
we know all the dimensions of the turnout 

for they are all worked out for us in ad- 
vance. 

The model railroader would do well to 
standardize on Nos. 6, 7, and 8, and forget 
about any other frogs. The first of these is 





the smallest permissible under the rules of 
the National Model Railroad Association; 
and since most equipment manufacturers 
now follow NMRA standards, you had bet- 
ter do likewise—or you may find yourself, 
some day, with locomotives that can’t be 
operated on your pike. Experienced model 


railroaders, on the other hand, agree that 
No. 8 is adequate for the highest of high- 
speed switches, while No. 9 takes up more 
space than can usually be afforded. 


THE TONGUE. In constructing a tongue, you 
can always be sure of yourself if you first 
lay out the angle of the frog on paper. All 
you need do is take a straight line of any 
given length, lay off the requisite number 
of lengths along its perpendicular bisector, 
and complete the triangle. The angle of a 
No. 6 frog is thus laid out in Fig. 2 with 
absolute precision. When you have done 
that, all that remains is to fit the two rails 
together so as to form an angle contained 
exactly in the apex of this triangle. 

But how to fit these rails together? Fora 
new and simplified method we are indebted 
to the railroad-engineering department of 
the New York Society of Model Engineers. 
A tongue made by this method appears full 
size in Fig. 3, and all three steps in the 
shaping and fitting together of a No. 6 job 
are illustrated. The dimensions are based 


on the assumption that you will use an 
O-gauge rail having a breadth across the 
flat bottom of 3/16”. The use of these di- 
mensions, however, is merely to illustrate. 
In practice, you consider simply the ratio— 
6 to 1 for a No. 6 frog; 7 to 1 for a No. 7 
frog; 8 to 1 for a No. 8 frog. 

The upper rail is “prepared” by filing off 
one end of it a triangular section half a rail 
wide and six times half a rail in length. 
Likewise, the lower rail is prepared by two 
filing operations in which the same 6-to-1 
ratio is repeated. The final operation con- 
sists in fitting the two rails together and 
shaving the lower one to a point along the 
straight line established by the edge of the 
upper rail. 

It is important to notice that precision is 
quite alien to this method, just as it is on 
the grown-up railroads. You lay out the 
work roughly—half a rail deep and 6 (or 7 
or 8) times that the other way. Then your 
file goes into action swiftly, and not too 
meticulously. Next, you try them together, 
and see what else is needed. Be sure the 
outer edges of both rails follow the lines 
with reasonable accuracy. And if the seam 
between the rails is not accurate—forget 
about it. You can fill up the crevices with 
solder. 

It is also important to note that all this 
work can be done “on location.”” When you 

are laying track “by the 





mile” and come to a point 
where switchwork of any 





sort occurs, you simply 





“prepare” each rail at the 
place indicated and go on 
with your main-line work. 
Thus the final step of shav- 
ing to a point the lower 
rail in Fig. 3 will normal- 
ly not be approached un- 





til long after both rails 
have been spiked firmly in- 
to position. And if it 
should then appear that 
the rails meet at a wrong 





angle, you are in a posi- 





tion to make things right 
simply by accepting the 








angle as you find it. 

















DESIGN OF SWITCHES 


Almost every line of a switch 
is straight (Fig. 1); the angle 
is easy to lay out (Fig. 2), 
and the construction of a frog 
is simplicity itself (Fig. 3) 
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HOLE 


WIRE OR 
FERRULE 


Deen-Sea 


Diver 
OPERATES ON DRY ICE 


HEN Diver Dan is at work, children 

and grownups too—watch spell- 

bound. This robotlike figure sinks into the 

water, remains out of sight for a time, and 

mysteriously emerges, only to repeat the 

performance a few seconds later. ‘‘How does 
he do it?” is the inevitable question 

For all his mystifying behavior, the diver 
is easy to make. Pry off an end of a tall 
evaporated-milk can, heating it to melt the 
solder. Cut a 1” hole in this end and solder 
in a perforated tube bent from scrap tin 
plate, as shown in the drawing. Attach iron- 
pipe legs and wooden feet with long bolts 
and nuts. 

Solder shut any holes in the top of the 
can; then punch a clean ',” hole in the cen- 
ter from the inside. To a piece of wire, solder 
an acorn nut; insert the wire in the ',” hole 
and push on a 1” cork as shown. Cut off one 
end of a smaller can and make a '.” hole in 
the other, as well as two small holes for 
eyes. Solder this can, open end down, to the 
top of the larger can. Be sure to punch a 
small hole near the joint as indicated in the 
drawing 

Replace the bottom of the tall can and 
“tack” it on with solder. Finally, solder on 
tin-plate tubes or wooden dowels with wire 
or metal ferrules as arms. 

To put Diving Dan to work, drop a small 
piece of dry ice (solid carbon dioxide) 
through the trap in the bottom, and tilt the 
can so that the piece falls back inside. Use 
tongs in handling dry ice—never touch it 
with the bare hands, for it can cause a seri- 
ous burn. When dropped into water a few 
feet deep, the diver promptly sinks, but the 
cork then rises, shutting the air valve. Gas 
given off by the dry ice is thus trapped, and 
drives out the water, bringing the diver 
again to the surface. Above water the cork 
drops; the gas escapes, water enters again, 
and the cycle is repeated. Dry ice must be 
used; ordinary ice will not do. 

If the diver does not rise, cut the legs 
somewhat shorter to lighten them. It is a 
wise precaution to attach a cord “life line” 
by which Diving Dan can be rescued if the 
dry ice gives out and leaves him stranded 
at the bottom of the lake.—-LOUIS NICOLOsI. 





NEW APPELEIEANCES 
to aid in 


Cusaeyoueg 


A CHILD'S HEIGHT can be measured with accuracy and 
a minimum of fussing around to keep the subjects still 
if the bathroom measuring device shown at the right is 
employed. The operation consists of adjusting the sliding 
unit of the gauge so that the ball on the end of its 
rigid arm touches the top of the child's head. Then, just 
above the arm where reading is easiest, a slot in the 
sliding element shows the exact record of the height. 
The gauge is easily installed on the bathroom wall, either 
permanently with a screw driven into a fiber bushing or 
by hanging it on a screw hook. To check the accuracy of 
the initial installation, try the gauge with a yardstick 


PLASTIC UPHOLSTERY FABRICS are available for home 
furnishings in a wide variety of colors and weaves, many 
of them resembling high types of cotton, wool, rayon, or 
silk. The material is stainless, nonporous, flexible, ard 
tough, and, heated by fire, will melt slowly but will 
not burn. It does not retain heat when exposed to the 
sun, and withstands rain without absorbing moisture. Dirt 
can be removed with soap and water, and such stains as 
those from ordinary ink—illustrated in the photograph 
above which was taken during a demonstration—can be 
cleaned by rubbing with a dampened brush. At present the 
fabric is used also on auto, bus, train, and plane seats 


SUGARLESS SWEETENING in the kitchen 
in the preparation of favorite desserts 
is the subject of an interesting cookbook 
recently published. Corn syrup, maple 
syrup, honey, and molasses are used as 
the principal ingredients in place of the 
customary sugar, and, the author argues, 
are as sweet or sweeter, more nutritious, 
and less fattening. Honey, for example, 
is said to be just three times as sweet. 
Among the recipes given in the book for 
familiar good things to eat usually found 
on the average American table are ones 
for making lemon meringue pie, apple pie, 
cookies, brownies, layer cakes, and many 
frostings — all without using any sugar 
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By Carl T. Sigman 


and William Ward, 


F YOUR Victory Gardén has been the suc- 

cess you hoped after so many weeks of 

spading, planting, transplanting, cultivat- 
ing, and bug killing, you are now in the 
midst of plenty. So much so, it may be, 
that you have begun to wonder what you 
are going to do with your bumper crops. 
Tomatoes, sweet corn, peas, and beans have 
been, or will be, canned. But have you 
thought of how you are going to keep pota- 
toes, parsnips, carrots, beets, cabbages, 
onions, squash, pumpkins, apples, and pears 
in good condition for winter use? 

Even if you have no Victory Garden, 
vegetable storage may interest you, because 
with proper storage facilities and methods 
you can buy fresh fruits and vegetables as 
they come in season, when their cost is low 
and their quality high. 

Most vegetables keep best at tempera- 
tures from 34 to 38 deg., though some can 
stand a few degrees of frost, and the quality 
of some few others is even improved by 
freezing. The averajre basement is too warm 
and dry, hence you need a storage room as 
well insulated as possible from the heat anc 
dryness. 

At the head of this page is shown an 
easily built fruit, vegetable, and canned- 
goods storage room. Two of its sides are 
basement walls, one of which should face 
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north. There must be at least one window 
in the room, and if in the northeast or 
northwest corners you have two windows, 
you will have the extra advantage of cross 
ventilation. Common 2” by 4” studding 
provides the vertical bracing, and 1” boards 
are nailed horizontally to this. For best 
results, use one of the fill-type insulation 
materials, such as rock or balsam wool, 
between the studs, first tacking a water- 
proof felt or building-paper backing to the 
inside boards to prevent the dampness you 
need in the cold room from penetrating to 
the insulation. Also be sure to build a 
heavy, well-fitting door, similarly insulated, 
if possible 

The storage shelves may be made of 1” by 
3” or 1” by 4” boards spaced for ventilation. 
Below these, for potatoes and root crops, 
are similarly ventilated bins, raised off the 
floor for additional circulation. Open-slat- 
ted crates and baskets should be used on the 
upper shelves to hold cabbage, apples, pears, 
and the like. 

Darkness is as important as temperature 
and ventilation, so paint the windows black 
or cover them with burlap. Also be sure 
that they are well screened to keep out flies 
and vermin. Open the windows during the 
cool nights in the fall, and close them again 
in the daytime, to keep the cool air in and 





the light out, and to prevent “sweating,” 
which occurs when warm air comes in con- 
tact with the chilled vegetables. Sweating 
hastens spoilage. 
Stored vegetables 
moist or they will shrivel. Earth or brick 
floors are superior to concrete, because 
concrete dries out rapidly and absorbs the 
vegetables’ moisture. Your basement prob- 
ably has a cement floor, so you will need 
to counteract its drying action with flat 
pans of water and by sprinkling every day 
or two. Better still, cover the floor with 
several inches of moist earth, sand, or peat 
Either process of evaporation will 
prove an added blessing by acting as a 
cooling agent. Be sure to keep the room 
clean to retard the growth of bacteria. 
Perhaps you have space to build a prop- 
erly ventilated storage room under a large 
bay window or a projecting small room so 


also must be kept 


moss. 


that you need to erect one wall instead of 
two. Best of all, you may have facilities 
for buildisg a cellar underground with an 
entrance either from the basement or the 
outside. This, however, is expensive con- 
struction, and ventilation is more difficult. 

But storage in cold rooms is not the 
only means, nor always the best method 
of keeping vegetables. Root crops, cab- 
bages, potatoes, and apples may be buried 


in the garden. Though not so accessible, 
they keep better because in the soil a high 
and uniform humidity is possible. 

Simply dig a trench 10” to 12” deep and 
5’ to 6’ wide in a well-drained spot. Line 
this with 6” to 8” of straw, leaves, marsh 
hay, or pine needles. Pile your crops—care- 
fully, to avoid bruising—in cones about 30” 
high, which you then cover with straw, hay, 
or clean burlap, as in the drawing below, 
allowing a generous tuft to project through 
the top for ventilation. Just enough soil is 
placed over the cone to hold the covering 
in place. As the weather gets colder, more 
soil is added. Finally, place a stone or 
board on top of each pile to keep out rain. 
If you have a series of these cones, in- 
stead of storing beets in one pile and pota- 
toes in another, store a miscellaneous group 
in each, and dig up only one cone at a time. 

Another satisfactory method is possible 


with the use of old nail kegs as shown in 
another drawing. These kegs should be 
lined with straw, hay, or even old news- 
papers, then filled with perhaps a week's 
supply of vegetables. Bury these containers 
in a corner of your garden and cover each 
with a board over which is placed a gen- 
erous layer of straw or hay. Cover the 
whole with soil. 
Having provided 


proper storage, let's 





Root crops, cabbages, potatoes, and apples keep well in cones 
in an outdoor trench. Put a miscellaneous group in each pile 
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Celery keeps best standing in a trench under an inverted trough and covered as at left above. Nail 
kegs, lined with straw or even newspapers and buried, afford another way of storing vegetables outdoors 


consider what kinds of vegetables should 
be stored, and how. Potatoes being such an 
important part of our diet-—-for some who 
are overweight, too important—-might well 
be considered first. White potatoes, when 
stored indoors, should be placed in bins. 
In shallow containers they lose moisture 
and shrivel. Warmth and too much mois- 
ture cause them to sprout, while light 
makes them turn green 

Sweet potatoes are different. After they 
have been dug and allowed to dry for sev- 
eral hours, they should be placed carefully 
in a slatted container in a warm, dry place 
for three or four weeks. Then they can be 
transferred to a cool, dry place—-not your 
storage room because that is moist. Handle 
sweet potatoes, indeed all vegetables, as 
little as possible to prevent bruising, which 
encourages decay. Squash and pumpkins 
can't be kept in your storage room either, 
because they require a warm, dry atmos- 
phere. Store them, with at least 2” of stem 
attached and in no more than double layers, 














Kale, Brussels sprouts, parsnips, and the like may 
be left in the garden. Such hardy crops survive 
freezing temperatures and may be picked as needed 
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on shelves near the furnace. About 60 deg. 
is the correct temperature. 

Onions Keep well in a cool, dry place, such 
as the floor of your attic. Those grown from 
seed keep better than those from sets. 

After having filled your crocks with 
“kraut,”” you may still have cabbage left 
over. Late varieties can stand light frost, 
and may be left in the garden until mid- 
November. Then pull up sound plants by 
the roots, wrap them in paper, and place 
them in crates in the cold room. 

Beets, turnips, carrots, rutabagas, and 
kohlrabies should be rather young and ten- 
der since older plants tend to get woody. 
Twist off all except 1!” of the tops, then 
store in crates, or for best results place 
them in the cold room in moist earth and 
dig as needed. 

Lettuce, celery, endive, and leek can be 
kept in cold storage from two to four weeks. 
3y leaving them in the garden until heavy 
frost is expected (they can stand light 
frosts) they may be edible almost until New 
Year's. Celery can be kept best in a trench, 
as shown above. Place good firm plants in it 
close together with their roots on and the 
older, diseased leaves removed. Cover them 
with an inverted troughlike cap, then with 
plenty of straw or hay, and finally earth. 

Well-matured green tomatoes will ripen 
in subdued light when kept on shelves at 
60 to 65 deg. temperature in one or two 
layers. 

Brussels sprouts and cauliflower will 
stand light frosts. Before freezing weather, 
cauliflower plants with developed heads may 
be transplanted, roots and all, in boxes 
filled with soil or sand and placed in your 
cold storage room. In storage they will 
increase in size. 

If you haven't room indoors, you can 
leave kale, parsnips, horse-radish, and root 
parsley in the garden all winter, though 
freezing and thawing may injure them. 





Drill-Press Switch Extension 
Gives Finger-Tip Control 


THREE hands would be useful when using 
the drill press for routing and many other 
high-speed freehand operations—-two to 
hold the work, another to start and stop the 
motor. Lacking the third hand, why not 
bring the motor switch closer to those hold- 
ing the work? Saw a collar out of 13/16” 
plywood and mount it with a bolt to ride 
snugly but freely on the lever-feed shaft. 
Under the bolt drill another hole to a slid- 
ing fit for a length of 3/16” rod. Bend one 
end of this around the switch lever, and fit 
a knob to the other. A push or pull of 12” 
operates the switch.—-L. L. GIBSON, JR. 


Pulley Near Base of Flagpole 
Helps in Raising Colors 


DIFFICULTIES expe- 
rienced with flagpole 
halyards, especial- 
ly at schools, can be 
eliminated to a large 
extent by the use of a 
second pulley about 8” 
from the base of the 
pole. One taken from 
an old awning or win- 
dow sash, or any other 
kind available, will 
serve nicely. Galva- 
nized sash wire is 
threaded through both 
pulleys and joined 
taut with a _ cable 
clamp, on which is 
fitted a spring snap 
to hold the top of the 
flag. The less slack 
allowed in the wire, 
the smoother it will 
work. Attach another 
clamp and snap be- 
low the first to hold 
the bottom of the flag, 
and raise the flag to 
its full height. Then 
put a third clamp and 
snap near the lower 
pulley on the wire 
that will go up when 
the flag is lowered, 
and fasten it to a ring 
or eye screwed to the 
pole. Unsnap to lower 
the flag. A padlock in 
the ring and any one 
snap prevents tamper- 
PERRY HYAMS. 
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Sash wire threaded 
through two pulleys 
on a flagpole makes 
a foolproof halyard ing. 
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Hack-Saw Blade and Block 
Form Useful Fly Cutter 


ROUND holes can be cut in cardboard for 
models, displays, and the like with a fly cut- 
ter made from a small block of wood and an 
old hack-saw blade. Drill a series of holes 
about 14” apart in one edge of the block to 
receive the pin that serves as a pivot center 
for holes of various diameters. Break a 
short piece from the end of the hack-saw 
blade, grind it as shown, and attach it to 
the end of the block with a wood screw and 
two small nails. To make a clean hole, cut 
the cardboard first on one side and then on 
the other.—IRVING SALZER, 
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Portable AC-DC Signal Tester 


Oscillator Can Be 
Used as Wave Meter 


on Broadcast Band 


By ARTHUR C. MILLER 


NEXPENSIVE to build, this port- 
able AC-DC test oscillator recom- 
mends itself to present conditions, 
for it may be used either in the 
shop or taken out on calls. It oper- 
ates on both AC and DC current 
and there is no need to worry about 
which current a customer might 
have. The latest tubes are used and Oscillator shown in use with test prong hooked to screen grid cap 
the output is a pure, audible sound 
that can be heard easily through the speaker one to cover the 300-kce. to 850-kc. band and 
of the set being tested the other the broadcast band (1,750 ke. to 
This oscillator will align the I.F. stages ot 550 ke.). Directions for making these coils 
any superheterodyne having a frequency are in the accompanying sketch. Before 
between 300 kc. and 850 kc. Most I.F. stages using, the oscillator must be completely 
are peaked at about 456 kc. Additionally it inclosed in a steel cabinet. A .05-mfd. con- 
will serve as a wave meter for the broadcast denser grounds the cabinet to the chassis. 
band, enabling one to identify unknown, Do not ground the cabinet directly to the 
distant, or local stations. A simple two-tube chassis, for there is danger of a short, 
circuit is used, consisting of a half-wave especially where the oscillator is being used 
rectifier (25Z6-GT/G) and a parallel-feed ona DC line. The .02-mfd. condenser must 
oscillator of the electron-coupled type be mica insulated and not paper insulated, 
(6SK7) unless it is non-inductively wound. The 
Two coils are needed for this operation, simplest way to calibrate the oscillator for 


Below, front view of coils on chassis and other parts Bottom view of chassis, illustrating wiring of unit 
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aligning a superheterodyne is to use a good 
radio receiver having an I.F. frequency of 
456 kc. Then remove the grid clip from the 
first I.F. tube and connect point “A” on the 
oscillator to the grid cap of the LF. tube. 
Rotate the dial until a signal is heard in the 
speaker. This point on the dial will corre- 


Cabinet with dial, brass handle, and two self-tap- 
ping screws appears below. Note its compactness 


spond to the I.F. frequency of the receiver. 
In order to align the I.F. stages of other sets, 
tuned to 456 ke., switch the oscillator on and 
turn the dial to the correct position for 456 
ke. The oscillator is now sending out a note 
tuned to 456 kc. Next, adjust the trimmers 
on the I.F. coil cans, until the note is heard. 





ctsreere Pass 


Cabinet, 7%” by 8” by Black 


wrinkle finish. 


10%”. 


Cadmium-plated chassis, 2” by 7” by 9”. 
Tuning condenser, .00036 mfd. 
Coil form, 1%” diameter by 3%” 


Coil form, 14%” diameter by 3%” 


long. 
long. 
Filter choke, 15 henrys, 550 ohms. 


Dual electrolytic condenser, 8+8 mfd., 
450 volts. 


Octal tube sockets (two). 
Rotary switch, S.P.S.T. 
Variable 
Wire-wound 
watts. 


resistor, 75,000 ohms. 


resistor, 10,000 ohms, 
Porcelain binding posts (two). 


Tubes: 25Z6-GT/G and 6SK7. 
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Servicing Wour Radio- parts 

I" DIA ." WORK CAN BE SPEEDED UP in 

heap I) servicing old radios with this 

a gadget made from wooden 

lcs photo tongs, such as is used 

; on wet prints. Switch on the 

Prctunt receiver and begin short- 

WIRE ing the different fixed resist- 

msg ors. When the defective one 

is shorted, reception improves, 


t” 
‘ Pe © © «ne 


SOME SERVICEMEN HAVE TROUBLE with the AC- 
DC receivers that use the 35Z5-GT rectifier 
tube. This is shown by the pilot bulb blow- 
ing out when a new tube is inserted and the 
set is switched on. When these blowouts 
occur, the section of the tube’s heater—just 
across the pilot bulb—is defective. As the 
set is switched on, the piJot bulb carries the 
load and, of course, blows out. The remedy 
is to replace the 35Z5-GT. 





38Z5-GT WPB HAS REDUCED TUBE TYPES by 
| GBURN-oUT some 349 varieties, because they 
PORTION made up only about 1° of the 
}-" OF HEATER total yearly sales. Smaller GT 
tubes will replace the larger G 
34 7 types, without loss in output. 
eetance  waNTENe Sets formerly using a 25Z6-G, or 
} a 25Z6-GT, will now obtain iden- 
tical results with the 25Z6-GT,/G 
tube. 
































INTERMITTENT AND FADING RECEPTION on some 
AC-DC receivers and phone combinations 
is caused by faulty construction of new 
single-ended tubes, without grid caps. To 
test for this trouble, tap all tubes with a 
wooden screwdriver handle, as shown be- 
low, and the defective one will induce static. 
It should be replaced. 


A HANDY DEVICE TO HAVE on the workbench 
is this homemade AC-DC neon condenser 
tester. It will work with either paper tu- 
bular or mica condensers of any capacity. 
If the condenser being tested is good, the 
neon will flash once. But if the condenser is 
leaky or shorted the neon will glow and 
sputter, giving a clear indication that it 
should be replaced. 
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Compact Rectifier Unit Fits Almost Any Radio Chassis 


RY BATTERIES are going to be increas- 

ingly difficult to obtain, and many own- 
ers of home-built or commercial one, two, 
and three-tube headphone receivers will 
have to convert theirs to operate on the 
electric house current. This is simple with 
a new rectifier unit, easily built at home 
and so compact that it will fit almost any 
radio chassis. It takes up no more room 
than a tube or electrolytic condenser, and 
yet contains a complete filtering circuit and 
rectifier tube! The metal box (144” by 114” 
by 2”) is an old coil shielding can. Besides 
the rectifier, a compact (2144” by 112”) fila- 
ment transformer with a 110-volt primary 
and a 6.3-volt secondary (1.5 amperes) is 
used. 

The battery tubes will have to be replaced 
with 6.3 volt AC-DC tubes of equivalent 
types. Should the plate current drain be too 
high to use the 6H6 as a rectifier, replace it 
with a 117Z6-tube. 


TUBE SOCKET 























TOP viEW 


cross section 
of the shielding box, 
showing the insulation 
cardboard and, above, 
top of old coil can 


Left, a 


INSULATION CARDBOARD 
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N.B. BREAK POINTS ‘GQ’ WHEN 
USING li 7Z6-GT TURE 
AND CONNECT DOTTED LINE 


Midget rectifier (at left) mounted on a radio chassis. 
Filament transformer (on right) is compact and can 
be easily mounted under chassis. Diagram shows wiring 


Illustrating how to make a compact "batch" of the 
condenser and resistor in rectifier, with connections 


Above is rectifier 
with a 117Z6-GT 
tube and 117-volt 
heater for direct 
connection to the 
line. Right, the 
bottom view of 
rectifier, showing 
posts of condens- 
ers and resistor 
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AIR HAS WEIGHT. Briskly boil a little water in 
a can. Press down an airtight lid. Remove 
the can at once from the fire and cool it 
with water. Steam in the can condenses, 
leaving a partial vacuum. Balance the can 
on scales. Pry off the top, and the weight 
of inrushing air tips the scales. A pint of 
air weighs nearly % of a gram. 
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HOME TESTS 


OU can’t see it, smell it, or 
¥iew it—-but air is a mighty 
handy thing to have around. 
You'll want some under you if 
you jump with a parachute, un- 
you want to attain the 
rather terrifying velocity of 
Vv 32t that ever-increasing 
speed at which physics text- 


less 








BALLOON’S ALTITUDE LIMIT. Inflate a toy 
balloon within a large bottle. Then 
blow air into, or suck air out of, a 
hose connection to the bottle as 
shown. The balloon will respectively 
shrink, or expand. Likewise a real 
balloon, only partly filled at sea 
level, swells to globular shape in 
the low-pressure air of the strato- 
sphere. If allowed to go too high, 
it will burst. Filling it with less gas 
on the ground, or valving off gas at 
great height, reduces lifting power, 
thus setting an altitude limit for a 
balloon of given size. To go higher, 
the size of the envelope must be in- 
creased in proportion to the weight 
lifted, as in the enormous man-car- 
rying balloons that have set height 
records 


PRESSURE OF AIR. Place a thin piece of wood 
or cardboard on a table, with about four 
inches protruding. Now lay two full sheets 
of newspaper over the stick, and smooth 
down closely. Press slowly on the protrud- 
ing stick, and it will easily lift, as air seeps 
under the paper. Strike the stick smartly 
with your fist, and it will break. 








WITH AIR 


books assure you of falling in 
a happily fictitious vacuum. 
Frail as it may seem, “thin” 
air provides ample support for 
aircraft weighing many tons. 
And in your .iome laboratory 
you can actually weigh air, 
demonstrate its pressure, and 
observe its other properties, 








“ 


WHY BALLOONS RISE. Balloons go up because the hy- 
drogen or helium gas that fills them is lighter than 
air. For the same reason, soap bubbles filled with 
hydrogen bob to the ceiling. You can generate 
hydrogen in a flask or bottle, containing scraps of 
zinc and a little dilute sulphuric or hydrochloric 
acid, and kept safely away from open flames. At- 
tach a small pipe or a cone of paper to the delivery 

HOMEMADE ANEROID BAROMETER. end of your hydrogen generator, and blow bubbles 

Stretch rubber from a toy balloon in a soap solution. Instead of falling, they rapidly 

across the mouth of a small glass, ascend. 

and fasten it. Attach a short length 

of wire to the rubber with sealing 

wax, and connect the other end 

loosely to an indicating pointer, 

through a small hole. A scale for 

the pointer completes the instru- 

ment. To test it, place it in a large 

jar with a tightly sealed tube in the 

lid, as above. Blowing into the tube 

raises the pointer; sucking air out 


- o i 
r vr 
depresses it. Aneroid barometers : f 
’ P | 
4 V4 4 
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gan 


use the same basic principle, Pent { 


— 
= 

HOW A CAISSON WORKS. Invert a tumbler in a jar of : 
water. Hold the tumbler against rising, while you 
blow air into it through a piece of tubing. The air >. 
displaces the water, showing how sandhogs can 
work: in a caisson without getting wet. The inside 
of the “caisson” stays dry as long as the air pres- Neal 
sure equals the pressure of water trying to get in. 


= 
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How Water Is Purified 


SIMPLE CHEMICAL REACTIONS GUARD HEALTH AND MACHINES 


By KENNETH M. SWEZEY 


Y MEANS of tests and chemical reactions 
B easily duplicated at home, water chem- 
ists—-the men who stand guard over the 
drinking and industrial water supply of the 
nation—make a unique contribution to the 
saving of human lives, materials, and ma- 
chinery 

Water is one of the best solvents, and for 
that very reason really pure water never 
exists in nature. Even rain contains dust 
and gases. Springs and brooks run over 
rock and soil, picking up mineral compounds 
that give the water various degrees of hard- 
ness, and organic matter that colors it, gives 
it an odor, and too often serves as a breed- 
ing place for germs. 

But with its simple tricks, chemistry 
changes this. Hard water is changed to soft; 
smells, color, sediment are removed; death 
is meted out to germs. Many municipalities 
and industrial establishments have elab- 
orate water-conditioning plants and keep 
them under constant supervision of water 
chemists. 

One of the commonest jobs is to remove 
Filtering through 
of sand gravel helps accomplish this. 
But much sediment would clog the 
filters, most of the suspended particles are 


suspended matter beds 
and 


as too 


Hard water needs extra soap, as shown below. 
are, left to right, naturally soft water, water 


In the bottles 
containing 
calcium sulphate, and hard water made soft with washing soda 


removed first by precipitation with alum, or 
aluminum sulphate, 

You may demonstrate this with a glass of 
water containing a little soil and lime. A 
solution of alum poured in will precipitate 
white, gelatinous aluminum hydroxide. Stir 
the mixture, then allow it to stand, and in a 
short time the aluminum hydroxide will 
catch most of the suspended particles and 
carry them to the bottom. 

If the water is naturally soft, this is fol- 
lowed by filtering through sand, gravel, and 
sometimes charcoal, the last of which re- 
moves color and odor. To show this, color 
some of the clear water from the last ex- 
periment with ink, and pass it through a 
filter funnel partly filled with powdered 
charcoal. 

Water is hard when it contains salts of 
calcium, magnesium, and other metals that 
combine with soap to form an insoluble 
precipitate. Soap used alone must be in a 
quantity sufficient to precipitate these salts 
before it will lather, and therefore is a cost- 
ly means of softening water. 

Water containing bicarbonates of calcium 
and magnesium is called “temporary” hard 
water because limewater or boiling will -re- 
move them. The cause and cure of tempo- 
rary hard water may be shown by a neat 
experiment. Stir a little calcium carbonate 


River water is often made fit to drink 
by chemical and physical treatment. Add 
alum and lime solutions to a sample .. . 





Specks of plaster of Paris 
will “permanently” harden 
water, but it can again be 
made soft by adding sodium 
carbonate. The chemical 
reaction produces calcium 
carbonate in a precipitate 


(precipitated chalk) in- 
to half a beaker of wa- 
ter and let it settle. 
Then generate carbon 
dioxide gas by pouring 
a dilute hydrochloric 
acid on marble chips in 
a flask. Lead the gas 
through a tube in the 
flask’s stopper and let 
it bubble through the 
water. When you stir 
the water, the powdered 
chalk will disappear. 
The gas changes the 
carbonate into soluble 
bicarbonate. 

To soften this water, 
boil it for 15 minutes, 
and then allow it to Ewe ' » 
stand quietly. This ~~ 
drives out the carbon ~ ca 
dioxide, changing the : 
bicarbonate back to a 
carbonate which drops 
once more out of solution. The reaction may which are more difficult to remove. The most 
be caused by adding a little limewater. common method is to treat it with washing 
This time the lime, or calcium hydroxide, soda, soda ash, or crude sodium carbonate 
brings about the change. Plaster of Paris is a form of calcium sul- 

“Permanent” hard water generally con- phate, and epsom salts is magnesium sul- 
tains sulphates of calcium or magnesium, phate. Add a little of either to water in a 
test tube, and then add a 
little washing soda. The 
soda will change it to a pre- 
cipitated carbonate. What 
remains in solution is sodi- 
um sulphate, which will not 
harm boilers or clothing. 

In complete water-condi- 
tioning plants, river or lake 
water is first mixed mechan- 
ically with alum, lime, and 
sodium carbonate, which re- 
move suspended matter and 
precipitate any salts that 
make water hard. The wa- 
ter is next filtered and led 
to a reservoir for treatment 
with chlorine gas to kill 
bacteria. Then as clean, soft, 
safe water, it goes to the 
consumer. 

Chemists constantly test 
water under their care for 
the nature of its ingredients 
in order to know how to re- 





- « . the gelatinous precipitate formed will carry particles of dirt 
to the bottom. Then filter the top portion through sand, gravel, and 
charcoal, if all are necessary. The result is a crystal-clear water 
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Top water has jess action on lead thon 
does a chemically pure water. Scrape 
the lead bright for tests. That shown 


s+ left above is with distilled woter 


contains air thot will 
solutions by oxidation. To 
the amount present in woter fill 
29 apporotus like thot of right ful 


snd heat it. Air collects at the top 


Ordinary water 
spoil 
show 


many 


harmful ones. At home, begin by 
test tube. Add a 
ammonium hy- 


ove the 
inalyzing tap water in a 
little ammonium chloride 
roxide, and ammonium oxalate Soil for a 
minute. A white precipitate indicates 
cium in the form of calcium oxalate 

Now test for magnesium by filtering off 
the calcium oxalate, if any was precipitated, 
ind adding to the filtrate a little more am- 
monium chloride and ammonium hydroxide. 
Add next a little sodium hydrogen phos- 
phate, and shake the tube. The formation 
of a white crystalline precipitate—am- 
nonium magnesium phosphate—indicates 
magnesium 

Iron may be present in the form of ferrous 
or ferric compounds. Add a few drops of 
hydrochloric acid and a little potassium 
ferrocyanide to A dark blue pre- 
pitate ( Prussian shows ferric 
Add hydrochlori 
cyanide, and a similar dark blue 
neans iron in the ferrous form 

Lead, dissolved for instance from pipes, 
nay be detected by adding hydrochloric acid 
ind hydrogen sulphide to a sample. A black 
r brown coloration means lead 

Oddly enough, very pure water attacks 
lead more readily than ordinary tap water, 
which contains impurities. Scrape bright 
two pieces of lead, and put one in a glass 
containing distilled water and the other ina 


cal- 


a sample 
blue) 
acid and potassium ferri- 
precipitate 


salts 


HW 320 


glass containing ordinary tap water. In an 
the distilled water will be milky 
while the tap 
water lines are 


hour or s¢ 
from the 
water will still be clear. If 
used constantly, the lead concentration from 
lead piping will never be harmful. 

Air gives water most of its taste, 
causes most of the rusting action on metals 
and oxidizing of such substances as photo- 
graphic developers. The large amount of air 
that is dissolved invisibly in water may be 
gently heating tap water in a 
a test tube is inverted as 
shown in the photograph at right above. 
Fill both flask and test tube with water; 
the bent tube will permit some to flow out 
as heat expands it. Bubbles of air ris¢ 
through and collect at the top of the tube. 
Water so heated has the flat taste of boiled 
water. The taste may be restored merely by 
whipping air in again with an egg-beater 

The presence of nitrates often indicates 
that water may be contaminated by animal 
refuse. Here is a test which is delicate to 
about ten parts nitric acid to a million parts 
water. To about half an inch of a water 
sample in a test tube add an equal amount 
of concentrated sulphuric acid and 
Then, carefully and without mixing, add a 
strong solution of ferrous sulphate. The 
formation of a brown ring where the two 
liquids join indicates nitrates. 


lead it has dissolved, 


and air 


proved by 
flask over which 


cool. 
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Since 1876, the name Douglas has been the 

hallmark of integrity in shoe-making. 

Douglas Shoes today give you long- 

ww. \ wearing quality, good-looking ap- 

\ pearance, solid comfort— at reason- 

Z able cost. Why not buy Douglas 

— now! Treat your feet to a 

/ 4 pair of America’s Best- 
Known Shoes. 


‘ #4538 The Eton: A military 
type shce in rich brown leath- 
er; also in black, style 4040 


#4554:Rugged 

lines well suit the 

fine leather and smart 
antique brown finish 
of this moccasin type 
blucher oxford. 


Douglgs "' Down-to-the- 
Wood” construction as- 
sures better fit and 
greater comfort. 


#4644:Handsome oxfordin —_» 
brown grain leather. Trim 
mudguard, heavy leather 

sole and rubber heel 


#4558 The Duke: A com- 
fortable moccasin patch 
blucher oxford, in rich cor- 
dovan tone, with rugged 
oak sole and rubber heel. 


W. L. DOUGLAS SHOE CO. Gone 


M igs ve NORMAL TREOS 
Stores in Principal Cities $ 
Good Dealers Everywhere 850 
SINCE 1876—AMERICA’S BEST KNOWN SHOES 
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How to polish 
metal with cloth! 


@ Aloxite Brand Aluminum Oxide 
Cloth is excellent for producing a 
polished surface on metal objects 
and for removing small amounts 
of metal in fitting parts. Small flat 
work, for instance, is rubbed over 
the cloth, laid on a flat table, as 
illustrated. In addition to polish- 
ing metal, Aloxite Brand Cloth 
can be used for the removal of 
rust or for cleaning prior to sol- 
dering. 
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Polishing a giant 
crankshaft 


| 


@ This skilled craftsman is hand 
polishing the throws of a giant 
crankshaft with the same high 
quality Aloxite Brand Cloth that 
is sold for use in your own shop 
and is available in sheets and rolls. 
Send us 10¢ for helpful 95 page 
illustrated manual on home crafts- 
manship, and we'll include a sou- 
venir sharpening stone. 
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THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 
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Gus Brightens ‘Em Up 


(Continued from page 143) 


tery and lamp bulbs. Then he quickly looked 
over the wiring of the lighting circuit. 
“Thought so,” he said. “Loose connections 
here. Poor ground contact here. And Lord 
knows what other variations of grief will 
show up when we really get down to work 
on the job. Well, we can get around to all 
that in due time.” 

He went into the stockroom and came 
back with a relay which he installed in the 
upper-beam light circuit close to the head- 
lamps, being careful to see that its base had 
a good electrical ground to the car frame. 
Then he installed a fuse holder and a 20- 
ampere fuse between the relay and the start- 
ing switch, and then used No. 12 gauge 
wire to make a lead from the battery termi- 
nal of the starting switch to the fuse holder 
and from the fuse holder to the relay. 

“I don't get it at all,” put in Wally. 

“Well,” Gus explained, “with the light 
switch closed for the upper beam, the relay 
closes a circuit direct from the battery to 
the headlamps. That takes the juice around 
the former lighting circuit, so the poor con- 
nections and other bad conditions in the 
circuit don’t get a chance to cause a voltage 
drop. As a result, the lamp bulbs get the 
current they must have to operate at full 
efficiency. Get it now?” 

“No,” Wally said, “I don’t.” 

“I'll explain it to you some ot‘ecr time,” 
Gus said patiently. “Meanwhile we inave to 
get these lamps refocused and aimed.” 

He moved the car onto the spot from 
which it was possible to adjust the lamps so 
that their beams would strike a wall marked 
to proper specifications of the right beam 
pattern. After he finished making the ad- 
justments he looked up to see Jim Fraser 
standing there. “Well, I saw the eye doctor 
last night,” Fraser said. ‘“‘He sure gave me 
a going over. How’s the car?” 

Gus dispatched Wally for the brightness 
tester before replying, then turned to face 
his friend and customer. 

“Wait two minutes, and I'll tell you,"’ Gus 
said. Wally brought him the tester, and 
after he had put it on the lamps he grinned. 
Your headlights are as good as new,” he 
told Fraser. “I mean that-—I've brightened 
‘em up so that they give the same road il- 
lumination that they gave the day you 
bought your car. Give them enough care to 
keep them that way, Jim-—it won't cost as 
much as buying specs would, and it'll keep 
you alive longer!” 

“By golly!" Fraser exclaimed. “That’s 
exactly what the eye doctor said.” 
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So Much for So Little ! 


Scores of New Projects Guaranteed to Keep Any 
Craftsman Happy...Every One Shop-Tested 


—\ 


| Furniture, Models, Nov- 

elties, Tops, Puzzles, Bird 

Houses,Games,Carvings, 
Gifts 


6 BUD ISSUES tite 


This unique craftsman's magazine 
is published 6 times a year—from 
October to March—during the 
months that every home workshop 
owner can best use it It is crowded 
with exclusive new and different 
plans and ideas—plus hundreds of 
helpful, practical shop suggestions 
Read this brief outline of the high 
spots—and mail the coupon below 
today! Here’s what the Deltagram 
gives you in each issue: 


New Designs and Pians—with coin- 
plete working drawings and material 
specifications on the latest ideas in 
the wood, metal and plastic fields. 
The latest styles in furniture, picture 
frames, novelties, toys and hun- 

and different mot- 

construction. Easy 
to w out, accurate and carefully 
tested, these projects enable you to 
try your hand at a great variety of 
work. 


One Evening Projects—specially 
designed to be completed in one eve- 
ning. Hundreds of handy little ob 
jects usable in the home, office orf 
shop. You get the complete story, 
layout and specifications so that you 
can start right in and with no trouble 


Whether you are a beginner or experienced 


at all, progress step by step to the fin- 
ished project. Ideal for the beginner, 
for children, or for the man who sells 
his work 


Special Shop Kinks—numerous 
shop kinks, and stories give you a 
world of ideas on how to get the most 
out of your tools. Short cuts to effi- 
ciency in the use of your tools, and 
much valuable information on tech- 
nical subjects, a real service to the 
owner of a Delta equipped or other 
shop, are found in every issue of the 
Deltagram 


Shop Ideas—Job set-ups—machine 
set-ups—new and interesting ways of 
doing work. How to paint turnings on 
the lathe—how to do shaping with a 
double edge form—French Polishing 
—saw gumming with a grinding 
wheel—direct grinding of jointer 
knives—the cutting of Dentils. Ideas 
that will help you to do better work, 
and to overcome the many problems. 
Every story, every shop idea is aimed 
at your needs and demands 


Shop Activities—what are others 
doing—has some section a pet, new 
idea? What is going on in the North, 
South, East and West? Trade ideas 
with others. Keeps you in touch with 
current events in the craft field. 


shop man, you will get a lot of help from the 


Deltagram. Join 
your friends in working 





OCTOBER, 1942 


ods of doing things 


XY 4 new plans and designs 
M q W A u x E E Don't miss these big 
L y issues of the Deltagram 


Bigger and better 


ever. Mail the 
today 


with 


on projects. Many a prof 
itable and pleasant hour 
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The Delta Manufacturing Company 
682-L E. Vienna Ave., Milwaukee 
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A future 

within 
his 
grasp 


Machines are doing many 


$=% 


. marvelous things today. 
“# Nevertheless, there are 
more opportunities for 


the skilled human hand than ever 
before. The mechanic who can use 
a file expertly—and who knows The 
right file for the job—is one whose 
skill usually commands excellent pay. 


Nicholson — manufacturer of more 
than 3000 kinds, cuts and sizes of 
files for every imaginable kind “of 
work —offers many helps to the me- 
chanic or mechanical student who 
aspires toward a career in this vast 
field of opportunity. Our interesting 


FREE BOOK, “A File for Every Parpose,” 
offers a solid foundation for the study 
of files, their uses and care. Ilus- 
trated 28 interesting pages, Senp 
FOR YOUR COPY, 

© Free Technical Bulletins also for ad- 
vanced information on Special Purpose 
Files for Stainless Steel, Brass, Plastics, 
Die Castings, Die Making, Aluminum, 
Lathe Filing. Name ones wanted, 


NICHOLSON FILE CO., Providence, R.1., U.S.A. 
(Aleo ¢ t Plant 


Pot Hope, Ont.) 





NICHOLSON 
FILES fv pose 





% When buying files, buy the world’s bes? 
—Nicholson or Black Diamond. Twelve per- 
fect files in every dozen — guaranteed, 
At herdware and mili-supply houses. 
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Inventions Can Win the War 


(Continued from page 69) 


shotgun principle in AA fire, parachute- 
supported explosives, floating air mines, 
freak types of projectiles, miniature sub- 
marines and mother ships for submarines, 
floating air bases, and, at the moment, rub- 
ber sources like the dandelion and other 
common plants. 

On the positive side the independent in- 
ventor is advised to study newspaper and 
magazine photographs of military devices, 
or the actual equipment if he has access to 
it. Military literature and particularly mili- 
tary journals are valuable, both for informa- 
tion on what has been and is being done and 
to stimulate the mind to activity. Not only 
the current issues of military magazines 
should be consulted, but those of the past 
few years, in which a great many things 
were discussed which are now restricted. 
Often the best line on which to work is 
simplification or adaptation. Try to find a 
more efficient, easier, or quicker way of 
doing something which is already being 
done, rather than to discover brand-new 
things to do. The radio locator, for example, 
is an outgrowth of methods of geophysical 
explorations which have been in use for a 
long time. Instead of bouncing a sound wave 
off a subterranean rock layer, someone had 
the idea of bouncing a radio wave off an air- 
plane. Most valuable inventions originate 
in this sort of analogical thinking. 

Specific devices which would be valuable 
have been unofficially listed at various times. 
In the aeronautical field Dr. Jerome C. 
Hunsaker, professor at Massachusetts Insti- 
tute of Technology and chairman of the 
NACA, has suggested a gas turbine to in- 
crease engine efficiency and reduce cooling 
and lubrication problems. The rocket plane 
is another suggestion from this source. The 
SAE Journal has published a list which in- 
cludes hydrocarbon vapors as explosives; 
improved mobile landing-field floodlighting; 
better aircraft brakes; a lubrication system 
to keep an airplane engine well lubricated 
during dive operations; lighter hydraulic 
power equipment for aircraft; ice-prevention 
devices; mine-sweeping devices; AA bomb 
protection for cities, buildings, and ships; 
light armor and armored clothing; effective 
gasoline injection equipment in place of 
carburetor mixing; extraction and refining 
processes for utilization of low-grade ores. 
Alex Taub, an engineer familiar with both 
the military and industrial phases of war, 
advocates work on new coolants for aircraft 
engines; reduction in fuel consumption; im- 

(Continued on page 222) 
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New 7 SHAPER 


; TAKES HEAVIER CUTS! 
Get this FREE 
<n 2 ake dae ee ae PORTER-CABLE 


all about punishing vibration, 
LE. “WA chatter marks and gear lash. * No chatter 
Witha reasonably machinable * No gear lash 
this new PORTER- g 


metal, * 

CABLE 7-inch SHAPER Revolutionary 
takes »" cuts with .004” feed new chain drive 
at 80 strokes per min. ... 

with close accuracy. gives extra speed 
Here’s the reason: ti is made and smoothness 


from your of steel and cast iron—no light 


diecast parts. The extra-heavy 
cast iron crank-pin-plate 


HARDWARE DEALER stores energy like a flywheel, 
insuring an easy, powerful, 

steady cut. And the roller- 

chain drive distributes strain 

and wear over five sprocket 

48 Pages - 200 Illustrations | foc, °c: 2 time—there’s no 


Packed with useful workshopad- | gear backlash 
xclusive Micro-set ram saves set- 


vice, instructive pictures, practical | 5 time. Ani Speed control allows 

helps and hints. Contains this | changes from64to 175 strokes per min. 

statement from George T. Weymouth, | without stopping. Tapered locating 

Bureau of Industrial Conservation, War cross feeds. Head turns 360", Table 
Production Board: “TOOLS ARE WEAPONS. CONSERVE traverse, 10%”, vertical travel, 5%4 
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AND THE WASTE OF CRITICAL MATERIALS NEEDED man (name in classified direc- 
TO WIN THIS WAR.”. . . Make your tools last longer. tory) or write fer complete Este. 

Get your FREE copy of the Disston Saw, Tool and 

File Manual from your Hardware Dealer. 
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Today's shortages find the lucky 
owners of Harley-Davidson Motor - 
cycles cooperating patriotically in the con- 
servation of gas, oil and rubber. They get 
back and forth to work in a jiffy and at a 
small fraction of the cost of other motor- 
ized transportation. Harley-Davidsons are 
regular gas and oil misers, and with only 
two tires they save rubber. While there 
cre no new Harley-Davidsons available 
now for civilian use, your dealer may have 
some good values in reconditioned models. x 
Be ee et eee be 
HARLEY- SEND COUPON NOW! 

* HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee, Wis. 

DAVIDSON ; Send FREE copy of big 24-page **Enthusiast"* magazine 

filled with thrilling motorcycle pictures and stories 

Also other literature. Stamp is enclosed for mailing cost. 


Nome 


Address 


OCTOBER, 1942 





Keep ‘em Firing a> 
BUY 


WAR BONDS | 


America’s 


Compact 
ca 


2 Top producers of weapons for 
anrne land, sea, and air are the mod- 


ern Atlas 10” Lathes. You'll find them 
throughout the nation in the tool rooms 
and shops of large and small armament 
makers. You'll find them frequently in 
mobile maintenance outfits of the armed 


services. 

Atlas Lathes are selected for this vital 
work because they combine all modern 
lathe operating features and meet the high 
precision standards of industry at lower 
cost. New performance demands . . . new 
materials to machine . . . new techniques 
in development . . . are contributing much 
to lathe advancement and assure you that 
the Atlas Lathe of tomorrow will be an 
even better one for you. Atlas Press Com- 
pany, 1055 N. Pitcher St., Kalamazoo, 
Michigan. 
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Inventions Can Win the War 


(Continued from page 220) 


provements in superchargers; simple and 
easily serviced tank engines; tank trans- 
missions to improve maneuverability. 

For my part, I would advise the novice 
inventor to try to capitalize on his very lack 
of training, and to help others, and the 
country, by helping himself. In other words, 
don’t aim high and wide. Look at what is 
close to you; there you can see the critical 
details. 

This advice is particularly sound for the 
unskilled man who is actually working in 
war production. The success of the war 
effort depends largely on utilizing unskilled 
labor to maximum advantage. The unskilled, 
untrained man who has talent can help by 
thinking up ways of making things clear to 
himself, and therefore to a million others in 
the same boat. Even if only one in a thou- 
sand succeeds, we shall be that much nearer 
to winning the war. 

As a specific example of what I have in 
mind, I would refer to a paper by Arthur E. 
Raymond, Engineering Vice President of the 
Douglas Aircraft Company, “Progress in 
Airplane Design during 1941,” in the Aero- 
nautical Engineering Review for May, 1942. 
Mr. Raymond describes how in the Douglas 
shops each separate operation in fabricating 
is now illustrated, not by blue prints which 
are abstract drawings requiring experience 
on the part of the user, but by marked photo- 
graphs and easy-to-understand isometric 
sketches which tell the shopman what he is 
to do, and tell him clearly and quickly. 

Here is an idea which is probably not 
patentable, which many would not regard 
as an invention at all. But who cares wheth- 
er it is technically an invention or not? The 
one thing that counts is that it is helping to 
beat Hitler. I do not know whose idea it 
was—-perhaps some high-powered engineer’s. 
But it could have been a workman's contri- 
bution just as well. It did not take an M.I.T. 
degree; all it required was a healthy dis- 
respect for tradition, and the initiative to 
ask why, when drawings were necessary, 
they could not be made up in a form which 
anyone with eyes and common sense could 
read. 

It is by asking why, and formulating a 
straightforward, practical answer, that the 
vital problems of production are solved. The 
men who solve them will not gain immor- 
tality. They will merely have the consola- 
tion of having contributed to the sum total 
of humdrum, lowbrow invention which played 
a major part in the winning of the war. 
CARL DREHER. 
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Our Planes Grow Stronger 


(Continued from page 89) 


which is unmistakably in the direction of 
larger calibers, both in machine guns and 
in cannon, as well as more of them. The 
Hurricane IIB has twelve .303 caliber ma- 
chine guns. While such a multiplication of 
guns gives a shotgun effect and makes hits 
more likely, the damage may not be great 
unless a vital point is hit. The Hurricane 
IIC is armed with four 20-mm. cannon cap- 
able of firing 600 pounds of explosive shell 
per minute. It is said to have greater fire 
power than any other single-motor fighter. 
American fighters and bombers are pro- 
vided with 37-mm. cannon and .30 and 
.50 caliber machine guns, the larger-cali- 
ber machine guns being favored for of- 
fensive action, with a few .30’s held in re- 
serve for defensive purposes on the way 
home. As fighter speeds increase, the su- 
periority of the .50 caliber machine gun and 
cannon of 20-mm. size or larger becomes 
more pronounced. Since it is ordinarily pos- 
sible to get in only a single burst, it might 
as well be a good one. 

British experience in Libya has led to 
the conclusion that the bomb is not a suit- 
able weapon for use against tanks. Neither 
bombs nor 20-mm. cannon proved effective 
against the German Mark 4's. At best, 
20-mm. cannon could handle armored cars 
and light tanks. Tractor-mounted cannon 
firing 25-pound shells were effective against 
the heavy German tanks. Toward the 
end of the First World War, or shortly 
thereafter, the U.S. Army experimented 
with a 75-mm. cannon in an airplane and 
found no unsurmountable difficulties from 
recoil. It is practically certain that 75-mm. 
guns, or even larger, will fire from the air 
before the present war is over, but it may 
be found that a high-velocity gun of inter- 
mediate caliber, say 50-mm., is the best 
solution for the problem of tank destruc- 
tion from airplanes. 

Another probable development is the re- 
mote-controlled turret in bombers. Recently 
there have been reports in the English press 
of centralized fire control in planes equipped 
with power-driven turrets 

Theoretically there is no set limit to the 
amount of ordnance or cargo which a plane 
can carry, or the power of the engines 
which drive it. Glenn Martin already has 
plans for a commercial air vessel to weigh 
125 tons, or roughly double the present 
maximum, to be followed by one weighing 
250 tons. Grover Loening is talking of air- 
craft of 2,000 tons gross weight. Probably 


(Continued on page 224) 
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CASCO and CASCAMITE 


meet U.S. Army-Navy 
glue specifications! 


Army and Navy experts wrote their toughest gluing 
specifications when they planned Uncle Sam's new 
wood planes, gliders, truck bodies, life rafts and 
other wood war equipment. But CASCO and CAS- 
CAMITE do the job with strength to spare! 

That's why these modern glues are best for your 
home repair and hobby work. There are no better 
gluing standards thantheseU.S.Gov't Specifications! 


CASCAMITE Powdered Resin 
Glue—Meets Army and Navy 
specifications for aircraft as- 
sembly cold press resin glue. 
Also specifications for life 
floats, truck bodies, other 
field equipment. Waterproof. 
Moldproof. Stainfree. Mixes 
instantly in cold water. 10¢ 
to 85¢. 


CASCO Powdered Casein Glue—Meets Army, 

Navy and Federal casein glue specifications. 
Highly water-resistant. Cold water mix. Makes strong bonds 
with but moderate pressure—even on imperfectly fitted joints. 
10¢ to 65¢. 








Both sold at Hardware, Paint and Lumber Dealers’. Every 
25¢ or larger can includes coupon good for free project plan 
for one of 36 furniture and water sports projects. 


FRE HOME AND INDUSTRIAL 
GLUING DATA: 

CASEIN COMPANY OF AMERICA, Depr. PS1042 

350 Madison Avenue, New York, N. Y. 

Send me the literature checked. 


[] “Gluing Guide.”’ Complete mixing directions for all glues. 
Qver 80 home workshop jobs. 


[] “Project Folders.’ Describe free project plans. 
[} Technical Information on the industrial gluing of 


jetmnetnataliiidiaibibiicaaies “i . (fill in) 
(Be sure to give your name and address clearly printed or typed.) 
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, PROTECT YOUR 
PLANT FROM 


\ AIR-RAIDS 


Conceal your plant so it cannot be 
seen from the air—and you have the 
best possible protection against bombing! 


' INDUSTRIAL ' 


CAMOUFLAGE 


, MANUAL, 


This long-awaited, authentic technical guide 
(prepared by camouflage experts and en- 
gineers, in collaboration with technical 
faculty of Pratt Institute) is a most vital and 
timely volume. Shows exactly how to con- 
ceol plants, railroad yards, tanks, docks, 
shipyards, airports, etc. Covers principles, 
methods, materials in complete detail. 242 
illustrations; 128 plates; 82" by 11”. Con- 
venient, durable binding. $4.00 at your 
book store, or write TODAY! 


REINHOLD PUBLISHING CORP. 


330 WEST 42nd St.,NEW YORK CITY 

















FIGHTING FORCES! 


OR more than two years, Argus has been 

serving our fighting forces, and now, with 
toto! war, our efforts have been redoubled to 
provide sufficient essential materials . . . when 
and where needed, rather than “too little, 
too lote.” 

From precision optical units for training, to 
the vital optical instruments and radio appa- 
ratus used on the fighting fronts, Argus equip- 
ment is “doing its bit’’ in helping fo preserve 
liberty and freedom. 
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Our Planes Grow Stronger 


(Continued from page 223) 


a 12-inch cannon especially designed for 
aircraft mounting could be built to weigh 
less than 100 tons. We can therefore con- 
ceive of an airplane carrying and firing a 
12-inch gun some time in the future, al- 
though the idea is pure Buck Rogers phan- 
tasy as far as immediate prospects are 
concerned. But in one direction—that of 
speed—there is a definite limit unless a new 
aerodynamic theory can be evolved and 
practically applied. Speeds are going up 
and 500 m.p.h. appears attainable in the 
near future, but aside from the possible 
physiological limits of pilots, with existing 
types of airfoils there must be a halt not 
far beyond that point. As the speed of an 
aircraft approaches the speed of sound, 
which at sea level is roughly 770 m.p.h., 
the drag coefficient rises sharply to what 
would appear to be prohibitive heights. 
Moreover, compressive shocks are encoun- 
tered which may cause uncontrollable flut- 
ter and make the craft unflyable even if it 
does not disintegrate under the stress. The 
air no longer flows evenly over the wing; 
instead there are abrupt changes in speed 
and pressure along the chord. These pheno- 
mena have already been experimentally 
verified in the wind tunnel. 

As a preliminary to the solution of this 
problem, if indeed it can be solved, there 
will have to be a great deal of work in 
mathematical aerodynamics. Such investi- 
gation is already proceeding in connection 
with more immediate problems. David R. 
Davis and his collaborators are said to 
have devised a wing section for the B-24 
Consolidated bomber which has resulted in 
a material increase in efficiency and com- 
bat power. Many other more or less novel 
aerodynamic designs are in use. On the 
one hand we have twin-tail airplanes like 
the Grumman Skyrocket, Lockheed Light- 
ning, Fokker Gl and Focke-Wulf FW189. 
The engine nacelles of some of these are 
extended in the form of booms carrying the 
two tails, these being connected by a cross 
member. 

Still another radical innovation which has 
reached the stage of flight-testing is the 
jet-propulsion airplane, which dispenses 
with a conventional propeller. Such a plane, 
built by Caproni-Campini, is said to have 
made a flight from Rome to Milan on 
November 30, 1941. According to the de- 
scriptions which have appeared in the air- 
plane journals, this plane is equipped with 
a large duct running the length of the 

(Continued on page 226) 
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STANLEY PLANES 


For All Common And 
Unusual Cuts 


Builder of the first iron plane, Stanley has 
constantly improved planes and extended their 
usefulness until today the Stanley line is the 
widest and most dependable in the world. Get 
them at your dealer's, or write for Catalog No. 35, 


your complete guide to good tools. STANLEY 


Trade Mark 


STANLEY RABBET Plane, No. 78 has 
two cutter seats for regular and 
bullnose work. Fitted with Spur, 


STANLEY “BAILEY” removable Depth Gauge and Fence. 
Plane- famous through- 
out the world for over 
fifty years, for its 
quality construction, 
balance and ‘‘feel.”’ 


STANLEY OPEN THROAT 
Router Plane No. 71. With 
adjustable fence which makes 
it easy to rout the exact j 
distance from an edge. STANLEY SIDE RAB- 
BET Plane No. 79. Both 
right aad left hand, 
Ss ¥ A | L E y T @) @) a Ss for side rabbeting in 
trimming dadoes, 
ee eR mouldings and grooves. 


NEW BRITAIN, CONN., U. S. A. THE TOOL BOX OF THE WORLD 














REAL ENGINE VALUE 


The G. H. Q. is a miniature gasoline engine that 
really operates. Over 15,000 sold in the last 


year Now is your chance to buy the New /Jm- - =e 3 ru a. & mult plying propor fons. d ty with 

proved 1942 model kit for $6.95. ABSOLUTE sion, extr roots, « Accurate, white — Sees 
LY COMPLETE with coil, condenser, plug, in- compositior e as Star tar d A 8 — ae 

structions, etc. Only a screwdriver needed. For ito tionions, | a se 





boat , planes, midget cars, ete. All parts guaran 
teed. "Send only $1—Shipped Collect C.O.D. same 
day. Send for Free circular or 6¢ for Jumbo cata 
log of hundreds of plane, boat and hobby items 


GHQ MOTORS, Dept. S, 40 East 21 St., New York, N.Y. 
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car ng case, send Oc For 
Satisfaction guarantec or money refunde 4 
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; e trailer bul iders’ supp yous oct > enter - 7, ee pon nD - . 
tafe Uniced 5 s Member FRATLER Cok H -- tract and cash (81-10 Vorete Order ors an 
Complete Plans an 7 tATIONAL, TRAILER EQuipment co. HEWIG CO., Box 143-N, Grand Central Aanen, New York City 


Building Inatructions 2 N. Seve waukee, 


ae I“ ty a 
‘a ONG & FY Excellent Pay! feats but dittle to 


Win) Offers a BETTER FUTURE! Now! 
Get training in a trade welders: supervised 

» that will always need ex- by some of America’s Fin- 

perts regardless of world est Instructor-Operators. 

o> or local conditions. NON-PROFIT INSTITU- 

=. he NO BETTER PLACE TION. Cost only for ma- 

one nest TO TRAIN than this terials used. Individual 

Wem school, backed by one machines, booths. Short, 

TPE of the world’s largest intensive course. WPI 


oe wee é builders of arc. OR ENROLL eon 
BARI weld 
| Tre HOP. oF are, W p-1021, TROY, OHIO 


FREE Literature...Write Today! Reservations are being made continva/ly, HURRY! 
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Our Planes Grow Stronger 


Cll ré but oh SO gentle (Continued from page 224) 


TOUGH ON OIL-PUMPING... fuselage. The engine drives a blower which 

impels the air toward the tail. There it is 
SERIES CN CvEEOEs Wane joined by the hot exhaust gases and ejected 
through exit nozzles, producing the thrust 
which drives the plane forward. Essentially 
such an aircraft is one in which the pro- 
peller is located inside instead of outside 
the fuselage. Under these conditions an 
impeller blade may be designed to operate 
at higher efficiency than an outside pro- 
peller blade. 

Jet propulsion is not the same as rocket 
reaction, the latter being effective in vac- 
uum, whereas the former depends on the 
collision between the ejected gas and air 
and the outside air. Jet reaction depends on 
a continuous volume of discharge at com- 
paratively low speeds of discharge; rocket 
reaction is explosive in character and de- 
signed for flying in interplanetary space 
rather than in the earth’s atmosphere. Ac- 
cording to one report, however, the Ger- 
mans have made use of rockets for assisted 
take-off of heavily loaded aircraft. This is 
a possible application of the rocket-reaction 
principle which may assume military and 
commercial importance in the near future, 
especially in view of increasing loads. 

The aeronautical developments which are 
thus coming to a head-——real mass produc- 
Protect what you have. Save tion of planes, the conquest of noth and 
everything you possibly can. altitude, the steady growth of motor power 

and efficiency, the building of freighter 

Install Hastings Steel-Vent planes and the establishment of air cargo 

Piston Rings to protect your routes as part of the war effort, increases 

in fire power and bomb loading, innova- 

tions in aerodynamic design, all foreshadow 
et the expected postwar boom in aviation. 

restore its economical per- 4 For postwar exploitation the most prom- 

Ni ising is cargo carrying by air. Here we see 

formance. r graphically the interaction of military and 

civil applications which characterizes mod- 

ern technological progress. Before the war 

American air lines, flying 150,000,000 miles 

a year on domestic and international routes, 

were a proving ground for ideas and de- 

signs which were later incorporated in mili- 

SES TEEES Sir CO MAST, nee , tary practice. During the last few years 

Hastings Mig. of Canada, Ltd., Toronto of the Army has carried more cargo by air 

than all the air lines of the United States 


— ; combined, and under the spur of necessity 
a HASHNGS— it is expanding its cargo-carrying activities 
on an enormous scale. With the experience 


motor, lengthen its life and 





STEEL-VENT PISTON RINGS which is now being gained, the military 

sexvices and civilian designers now busy 

on military problems will be in a position 

IN CARS, TRUCKS 4.ND TRACTORS : : nae ” 
to repay ali their debts to civilian flying 
and to throw in a handsome bonus of new 
designs, devices, and know-how. 


<; 
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Tape Reinforces Model Coupler 


ON MODEL railway cars equipped with re- 
mote-control uncoupling of the type shown, 
the cars sometimes uncouple of their own 
accord when they pass over switches and 
the uncoupling contacts touch the middle 
rail. This trouble is readily corrected by 
placing one or two layers of narrow strips 
of cellulose tape along the edges of the 
contacts, leaving the center uncovered. The 
strips keep the contact shoes from touching 
the rails on the switches, yet allow the un- 
coupling device to work on the special five- 
rail track section.—C. E. B. 


Studs in Chuck Hold Work True 


IT 1s often neces- 
sary to chuck lathe 
work so that a pre- 
viously machined 
surface facing the 
runs dead 

true. Since the faces 
of chuck jaws are 
rarely true enough, 
one way to attain 
precision is to drill 
and tap the chuck body between the jaws 
for four short studs as shown in the draw- 
ing. Run locking nuts on, screw the studs in 
to project a little more than the correspond- 
ing steps of the chuck jaws, and tighten the 
lock nuts against the chuck face. It is the 


rarest R. PLUMB, Inc. - heen PERMA. work of a moment to face the projecting 


SE alee - VR bolt ends true, after which the work is 


Speed, ease in use, safety—these are the 
qualifications of the Plumb Nail Hammer, 
qualifications that mean good workmanship! — 

See, for example, how the sharp vise-like chuck 





claws grip—able to easily pull nails, even 
the heads, through wood. 

Head and handle are perfectly balanced 
for easy, accurate swing. Flared end of han- 
dle prevents slipping. Head is secured by 
exclusive Take-Up Wedge kept tight by the 
turn of a screw driver. 

Plumb Tools have been the choice of 
craftsmen for generations. Now, more than 
ever, it is important to own the best tools! 


_ 


— , chucked to bear against them. 
Several sets of tapped holes may be pro- 


vided for different diameters of work. The 
studs can quickly be faced true again if it is 
necesary to reset or remove them. 

Do not drill a geared or universal chuck 


' —— until certain you will not damage the mech- 
es anism that moves the jaws.—J. S. MORREL. 

HAMMERS - HATCHETS « (AXES -  aieeaee 
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Maple Blocks Form Bearings 
for High-Speed Grinder 


HARDWOOD bearings, long used on heavy- 
duty line shafts, can be employed else- 
where in the shop when metal proves hard 
to obtain. Having had trouble with the 
original bearings of a power grinder, I 
sawed off the housings and welded in their 
place two flat steel plates %” by 1%” by 
2”, in each of which I drilled and tapped 
two holes, as shown above. 

Each bearing was made of two maple 
blocks, which were drilled for the assembly 
bolts. With these in place, the shaft hole 
was first bored 4” deep from each side 
with a bit 4%” oversize, then bored through 
to the shaft size. The recesses so formed 
prevent the bearing from throwing oil. I 
soaked the blocks in oil before assembly, 
and made them a close fit for the shaft by 
sanding the joining surfaces slightly. To 
date these bearings have given excellent 
service for one year and show very little 


wear.—-RALPH S. WILKES. 








RUBBER BANDS 


Retaining Pencil in Pocket 


To avo losing your pencil from an 
overall pocket every time you bend over, 
wrap two or three rubber bands around 
the middle of it. They cannot harm the 
fabric, do not make the pencil hard to re- 
place in the pocket, nor interfere with its 
use as a cord does..-CHARLES H. HARDY. 
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American Security 


Blazing trails on the westward trek, 
courting danger that lurked behind 
every mound and cloud of dust, 
the lives of the American plainsmen 
depended upon their skill as super- 
ior marksmen. 

For generations this American 
characteristic of aptitude with fire- 
arms has been sustained in the field 
and the wood, on the marsh and 
the range. Now the Nation itself, 
for its own life, places confident 
dependence upon this same skill 
possessed by so many of its people, 
young and old. 

Millions of virile sportsmen of this 
nation of shooters have placed 
similar confident dependence upon 
Savage sporting arms for their devel- 
opment of expert marksmanship. 


Now Savage resources are devoted 
to production for war. You may 
want to own a certain Savage gua 
and find it unavailable. But be as- 
sured that after this war is won, 
there will be Savage rifles and shot 
guns in abundance, again to pro- 
vide healthful outdoor recreation 
for sportsmen and to contribute 
further in keeping America a nation 
skilled in the use of arms. 


Savage Arms Corporation 
Utica, N.Y. 


SAVAGE 
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ON SPARK PLUGS 
and Gasoline Cost 


hdl te da- 


Have your spark plugs cleaned 
and adjusted every 4,000 miles. 
(Costs only 5c a plug.) 


Replace all badly worn plugs 
promptly. 


Pe teataal 


Dirty or worn spark plugs 
waste as much gas as 1 gallon in 10. 
They also cause hard starting (bad 
for batteries!) and_loss of power. 


Yee - 


Go to your neighbor- 
hood Registered AC 
Spark Plug Cleaning 
Station. Look for this 
Sign. 


eer “ee 
CLEANING STATION 


“Keep ’em Rolling” 


Do Your Part 
Buy Defense Bonds 


230 


Junked Auto Shafts Provide 
Stock for Making Tools 


AS STEEL becomes increasingly difficult to 
obtain, more and more thought is being 
given to the use of old auto parts as a source 
of this material. However, although there is 
a large amount of steel in a car, there are 
actually few parts that can be reused to ad- 
vantage in the small shop. Drive shafts, 
axles, transmission and steering-gear shafts 
are the main parts that will serve in place of 
steel stock. There are very few flats large 
enough to be of value, and as there are 
even fewer hardened parts, very little high- 
carbon steel is available. 

Axles as a rule contain from .6 to .9 per- 
cent manganese, 1 to 1! percent nickel, and 
.6 to .9 percent carbon. These make excel- 
lent arbors or mandrels and can also be used 
in place of cold-rolled stock. Transmission 
and steering-gear shafts are about the equiv- 
alent of S.A.E. 10/20 steel and can be made 
up into end mills and other cutting tools, 
which should serve quite satisfactorily in 
the average shop if casehardened. 

Good casehardening requires a furnace 
and other equipment, and it takes from 3 to 
24 hours of red heat for carbon to penetrate 
the steel to a depth of 1/32” to 's After 
this carburizing process is complete, the 
steel must be reheated and quenched in 
water to harden the outer casing. Full in- 
structions for this process can be found in 
most shop handbooks. 

Small articles subject to wear can be 
casehardened by the cyanide process, which 
is much simpler. The steel parts are heated 
red-hot and covered with a thin layer of 
commercial powdered potassium cyanide 
(poison), which should be allowed to melt 
and “soak in,” after which the parts are 
again heated red-hot and dropped into cold 
wa’ er. 

It a colored, mottled effect is desired, this 
can be obtained by first polishing the steel 
parts bright, heating them red-hot, and cov- 
ering with cyanide as before; then quench- 


POPULAR SCIENCE 





ing in water in which air bubbles are rising 
to the surface. The bubbles can be produced 
by blowing into a tube placed in the water. 
The air tends to color and mottle the surface 
as it is being hardened. Some workers add 
to the quenching bath 2 oz. of potassium 
nitrate, 1 oz. each of machine oil and kero- 
sene, and 14 oz. of acetone per quart of 
water. Great care should be exercised in 
using cyanide of potassium as it is a deadly 
poison. The fumes should not be inhaled. 

It is practically impossible to secure from 
automobile manufacturers the analysis of 
the steel used in various parts of the car 
and motor, but with a little study the me- 
chanic can determine the carbon or alloy 
content of the material by spark testing. 
The grinding wheel should not be in bright 
sunlight nor in total darkness; a soft, dif- 
fused light will be found best. The higher 
the speed, the larger and stronger the spark 
stream and the less pressure needed. Use 
only enough pressure to maintain steady 
contact with the wheel.—C. W. Woopson. 


Aligning Drill on Round Work 

a - AN EASY way 

to drill holes pre- 

cisely on the di- 

ameter of round 

bar stock is shown 

in the photograph 

at left. Cut a thin 

disk from the end 

of the bar, chuck 

it in the lathe to 

run dead _ true, 

face it smooth, 

and centerdrill it 

to the same size 

the hole in the 

work is to be. 

Clamp the disk 

and the work to- 

gether in the drill- 

press vise, as shown. The hole in the disk 

will spot the drill exactly on the center line 

of the work, and also prevent drifting while 
the hole is being drilled. 


Screw and Wire Form Eyebolt 


MAKING wing nuts from ordinary screws 
by soldering a piece of sheet metal in the 
slot is a familiar trick. Another handy stunt 
to remember is that neat eyebolts can be 
made quickly by soldering a ring of stiff 
wire into the slot of a roundhead screw. 
The slot should be widened with a file until 
the wire just fits in tightly to insure a 
strong soldered joint. 
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A WAR-TIME 
NECESSITY 


IN EVERY HOME 





Seals Cracks 
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Stops Leaks 
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Tightens Loose Parts 


SMOOTH-ON in 


r 5- 
r hard- 


Don’t worry because war re- 
quirements make it difficult or 
impossible to obtain new boil- 
ers, radiators, heaters, tools, 
fixtures, utensils, ete. 


With a can of SMOOTH-ON 
No. 1 in the house, you can 
stop leaks, tighten loose parts, 
and keep your plumbing and 
heating systems, hardware, 
etc., in first class condi- 
tion. SMOOTH-ON will also 


stop leaks and tighten loose 
parts all over the car, too. 


tools, 


Smooth-On is easy to use, be- 
cause this many-purpose ifon 
cement requires no heat, no 
dismantling of parts, and fo 
special tools. It is economieal, 
because a few cents worth will 
do most repair jobs, and the 
unused part of the can does 
not deteriorate. 


For 45 years Smooth-On has 
helped householders save time 
and money on repair work, and 
today, it’s more of a househald 
necessity than ever before. 


FREE 


10-Page Repair Handbook choek 
full of practical repair hints 
that will help you to keep house- 
hold, car, and shop equipment 
in good condition and enable 
you to repair what you can’t re- 
place. Your copy sent free on 
request. 


MAIL THE COUPON 


Smooth-On Manufacturing Co., Dept. 58 
570 Communipaw Ave., 
Jersey City, N. J. 


Name 


Add 
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How to make ys 
BASEMENT DRY 


You can easily 
make your basement dry and beautiful 
—suitable for recreation room or work 


ei y 
shop. ye ~ below brings booklet tell- 
ing how Medusa Waterproofed Gray 


Portland Cement makes basements dry, and how 
Medusa Portland Cement Paint makes them 
beautiful. This paint has a cement base that keys 
it to damp or dry concrete, stucco or masonry 
walls, making a hard, colorful, cement-like finish. 
Will not peel, dust or chip off. Can be brushed 

or sprayed. Ten colors. Send coupon. 


MEDUS pacsesrs COMPANY 


of Medusa Portland Cement Co, 
Gentlemen: Please send me« 


Bi Dept. C, Cleveland, Ohio 

a copy of the booklet 
How to Make Basements Dry and Beautiful.” 
Nam Address 





(Can., Ltd Paria, Ont. 





| (LL TAKE THE 
WHITE one 
Oy EVERY TIME 
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EASY TO READ — easy to clean, unconditionally 
guaranteed for one year. The crack-proof white 
surface is bonded to the steel—protects it from 
rust. 25, 50, 75, 100 ft. lengths. Sold by hard- 
ware, building material, mill supply dealers every- 
where. Write for folder. KEUFFEL & ESSER co., 
Hoboken, N. De 
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Auto Pump Floods Lathe Work 
with Cutting Lubricant 


AN OLD automobile oil pump is excellent 
for circulating cutting fluid or coolant over 
work in a lathe, shaper, or milling machine. 
Tools stay sharp longer and cuts are 
smoother when such fluids are used. As the 
pump will circulate the same liquid again 
and again, it holds cost to a minimum. 

One such pump from a popular light car 
was bolted to a lathe bench, fitted with a 
pulley in place of the gear that had been 
on the shaft, and driven by a 1/6-h.p. 
motor at a speed reduction of 1 to 3. As it 
delivered far more fluid than was needed, a 
by-pass tube was run back from the pump 
to the reservoir, and a petcock was in- 
stalled in the delivery tube for positive 
control of the flow over the work. 

This pump had a third opening to which 
the by-pass tube was connected; on pumps 
having only an intake and a delivery open- 
ing, solder the by-pass into the delivery 
tube between the petcock and the pump, 
as shown in the drawing. For further con- 
trol of the flow, a second petcock may be 
inserted in the by-pass line as shown above. 

A shallow baking tin or similar utensil 
will serve as a drip pan. Solder the outlet 
tube to the bottom and a piece of wire mesh 
across the top. Clip a piece of cloth over 
this to strain out chips. The reservoir may 
be a can or bucket of almost any kind, but 
should be relatively deep so that any chips 
passing into the system wiil settle out. The 
intake tube should not reach closer than 

" to the bottom. 

Old automobile tubing and fittings will 
do for all piping and connections. Nozzles 
can be made as shown.—J. F. HYLAND. 
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arlin big game rifles—as 
M well as the famous lever 
action .22—have featured the 
solid top receiver and side ejec- 
tion since their introduction 
by Marlin a half century ago. 
Marlin’s solid top receiver 


and accuracy. Case hardening 
adds to wear and beauty. Side 
ejection is safe and permits un- 
distracted attention to your 
aiming. 

These Marlin features have 
proved their value over the 





years. They are worth remem- 
bering after the war is won. 


permits low mounting of tele- 
scope sights, for convenience 


“THE MARLIN FIREARMS CO. 


NEW HAVEN, 


Sn War: e 
Sn Peace 
HULL COMPASSES | 


CO. wv. 





You'll want this Big FREE 1942 Book that 


LEAD THE WAY shows Everything in Radio! Here's every- 


siaatn Gnielinas thing you need for radio servicing, for 
Hu 
dj A Bd ers: e 4 it ist Harold 


I Streamline experiment, for instruction in the science 
only wood catalog! L atest UP ‘To- Dart IDEAS fos 


ave of modern Radio! More than 15,000 quality 

radio items—replacement parts, books, tools, 

perts and amateurs; SPECIAL BARGAINS 
] 0 Cc 


lab and experimental equipment—all at the 
lowest prices! Send for this FREE Catalog 
now—and don’t miss the two big book 
values described below—They’re a “must” 
for Everyone in Radio! 

Radio Builders’ Handbook. 

Everyone in radio needsit 1 


Radio Dictionary. Complete, 
valuable, defines all terms 10¢ 


Send for 
itnow 
ALLIED 
RADIO 
CORP. 


KR USM Sie liam 7K 2 | 


and ALL kinds of 
20 of rare woods in 
ie ste nd only 10¢ to 
CRAFTSMAN wooo SERVICE Co. 
2729 S. Mary Sit., Dept. B-26, Chicago, 1'I. 


_ ’ 
ee LL 
he handy portable welding equipment all war industries are looking for. 
Easy to operate. Handles 5/32” rods—110 and 220 volt 60 cycle AC with 
10 to 125 amp. output—16 heat ranges-—excellent for heavy production 
or maintenance work ...ONLY $58.00 COMPLETE. 


CHICAGO 
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TAKE YOUR CHOICE 


\ or rHESE SMASHING BARGAINS! 
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Everybody's Radio Manual 
Brand new! How w build 
and repair home radios, F-M 
receivers, portables, radio- 
phonographs, short wave sets, 
wireless record players, home 
recorders, etc. Written in sim- 
ple language with hundreds 
of diagrams that make every 
step easy to follow. 256 pages. 
Cloth bound. Only $1.00! 


The Home Chemist 
Shows how to set up an inex- 
pensive laboratory with low- 
cost apparatus! How to ex- 
periment with gases, metals, 
colloids, etc., how to baffle 
vour friends with chemical 
stunts and magic, how to 
perform experiments in phys- 
ical and electrochemistry! 
131 illustrations. 192 pages. 
Cloth bound. Only $1.00! 


Wonders Through the Microscope 
Hundreds of experiments you 
can do with any microscope! 
How to secure specimens of 
plant life, insects, bacteria, 
water animals, crystals, etc. 
How to build low-cost ap- 
paratus and make photomi- 
crographs. 118 illustrations. 
192 pages. Cloth bound. 
Only $1.00! 


Tinkering With Tools 
Save up to 50° by doing your 
own home repairs! Shows 
how to do carpentry, plaster- 
ing, plumbing, painting, elec- 
tric Wiring, Masonry, joining, 
shingling, glazing, patching, 
etc. How to select, use and 
care for tools. 215 illustra- 
tions. 260 pages. Cloth bound. 
Only $1.00! 


Woodworker's Turning and 
Joining Manual 
Everything you need to know 
to turn out articles that are 
really professional! How to 
make joints and cuts, bore 
and mortise, apply fillers, 
stains and finishes, how to 
inlay and veneer, etc. 236 
illustrations. 192 pages. Cloth 

bound. Only $1.00! 


Ship Model Making 


All the secrets, tricks and 
shortcuts of real craftsmen! 
How to shape hulls, how to 
make rigging, sails, deadeyes, 
blocks and fittings, how to 
cast small metal parts, how 
to decorate and mount, etc. 
Plans for Galleon, Clipper 
Ship and Racing Yacht. 162 
illustrations. 192 pages. Cloth 
bound. Only $1.00! 


END NO MONEY NOW! 


POPULAR SCIENCE—Dept. 102 


353 Fourth Ave., New York, N. Y. 


Send me the book(s) circled below I en- 
close $ I will pay postman $1.00 
each, plus postage. You guarantee satisfac- 
tion or money bac 


' ! 

| | 
QUANTITIES | 
| | 
| | 
| Radio Tinkering Chemist | 
| 
| | 
| | 


LIMITED! 
MAIL 
ele} ti te), 
NOW! 


dworker's Microscope Ship Models 


ADDRESS 
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Pipe Parts Used to Increase 
Capacity of Drill Press 


A RADIAL extension from its vertical col- 
umn may increase the capacity of your 
drill press by as much as three times, so 
far as the size of the work is concerned. 

The drawing above shows an extension 
built for a drill press having a 2%” column. 
Select a cast-iron pipe tee of proper size 
and bore it to a sliding fit on the column. 
Drill and tap a 42” hole for a bolt to clamp 
the tee. Screw an 18” length of pipe in the 
branch opening and put a 90-deg. elbow on 
the outer end. Make sure that when both 
screw connections are tight the elbow will 
line up with the column Turn down an 8” 
long pipe nipple to the column diameter, 
leaving sufficient threads on one end to 
engage those in the elbow, and mount the 
head of the drill press on this. 

The extended assembly can be used with neieiailial me 
the bench or floor as a table, or two angle BUILD A MOSQUITO BOAT! 
irons can be clamped to the original drill- CARVED HULL INCLUDED! Famous Ideal 12! 
press table and a piece of steel or wood our complete kit. $2.50, pp. (Catalog 20} 
placed across them.—FRANK J. SORENSEN. 
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Nail Forms Neat Pin Hinge MYNME SBC Let 
for Thin Cabinet Door Keep NEW brushes soft 
IN FITTING thin aay ia Aeelie| brushes 


t si SS 
aoors Oo a sma | 
sewing cabinet, I = aS Conserve valuable Paint Brushes ! a 





. " — Save them by using DIC-A-DOO 
found that dingt PAINT BRUSH BATH after 
pins split the wood COMPOSITION no every use. Amazingly efficient in 
even though holes wOOD ~a! 8 loosening, washing away paint 
: from bristles. Brush remains 


were drilled for : good as new for long time... 


‘ing , ¢ Restores old hardened brushes 
cee. Finally Tran to usefulness. Enough to clean 
a 3/16 deep saw } several brushes. Costs only 5 
cerf i > -_ cents. Get it at hardware or 
kerf = the edge at 5-& 10¢ stores. You'll want to 
each hinge corner, keep several packages on 
ac , ade _ : hand. The Patent Cereals Co., 
as shown. A pin made by cutting off and Makers of Dic-A-Doo Paint 
bending a fivepenny box nail fitted this Cleaner, Geneva, New York. 


snugly. Plastic composition wood filled the DIC-A-DOO 

















rest of the kerf and helped hold the pin in Brush Bath 
place.—MARC M. SAUNDERS. 
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Ash Tray Made from Tin Plate 
x Has Built-In Snuffer 


Witney Davem AN ASH tray with a built-in cigarette 
snuffer that can be made from salvaged tin 
“General he say — send Sani-Flush plate is shown in the photograph below. 
to clean out car radiator" The snuffer can also be attached toa pur- 
chased ash tray or to one of the builder's 
own design. A domed bottom from a bev- 
erage can forms the individual one illus- 
trated. To it was soldered a hollow tube 
rolled up from tin plate. The original had 
an interlocking seam, but a lap seam will 
do if a piece of thick iron wire or a 
V-shaped strip of tin plate is soldered over 
it as shown in the drawing above. 

A similar but shorter tube serves for the 
cap. In it a groove is shaped to fit over the 
seam of the other, which will keep the two 
anvils aligned. These are soldered on the 
tube and cap to meet when the latter is 
depressed. The spring from an old electric- 
iron plug is inserted and soldered to the 
bottom edge of the tube before it is at- 


e tached to the base, and to the inside of the 
ani-Flush cap before the end is soldered in place on 


it.—EDWARD KIEHL. 
CLEANS OUT RADIATORS 


SLEEP OUTDOORS 
ON YOUR VACATIONs 
Send for ‘‘Outdoors With Ta-pat-co 
telling tamous camp tricks and trail se 
crets to make your outdoor vacation more 
comfortable, pleasant, and safe. See styles 
of Ta-pat-co sleeping bags and other 
outdoor equipment in beautiful colors 
Write today—it's FREE! Address . 
The American Pad & Textile Co. 
Dept. 53, Greenfield, Ohio 


Every one is taking extra precautions to 
keep cars in first-class condition. Be sure 
rust and sediment don't clog your radiator 

cause dangerous overheating. Clean out 
with Sani-Flush for positive protection 
Costs only a few cents. 

Don’t take chances on just flushing 
with water. Sani-Flush is thorough. Us« 
it yourself, or ask your service station 
Sani-Flush is absolutely safe in auto 
cooling systems, when used accord- 
ing to directions on can. It’s in most 
bathrooms for cleaning toilets. Sold in 
grocery, drug, hardware and 10c stores 


The Hygienic Products Co., Canton, O. 
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Figure Faster—Easier with 


OHMITE 


OHM’S LAW CALCULATOR 


WATTS, VOLTS 
AMPERES 
QUICKLY 

CALCULATED 


Simple! Easy! - 
Solves any Ohm's Law problem with one setting of 
the slide. Requires no slide rule knowledge. All 
values are direct reading. Scales on two sides cover 
the range of currents, resistances, wattages and volt- 
ages commonly used in Radio and Electrical work. 
Size 4', inches x 9 inches. 

Send only 10c in coin to cover cost of handling 
OHMITE MFG. CO., 4943 Flournoy St., Chicago, Ilinoi 





How long since you made movies 
of your family? 


- Load up your CINE-KODAK today 


PHOTO 


is Photography your hobby? Do you want 
a profitable easy business at home? Make 
To ENLARGEMENTS | for yourself 
and others. Your co: ese he Idea! 
4. oto Enlarger is “auromatic. No experience 
aired Kiso PIES any picture oe hf 94 

cx MPLETE. Noteresti ng circular 


IDEAL-X, 148 West 23 St., New York SIZE 





Everything you need plus 12 Hints to Better 
*hotos Bar gains in Still or Movie Cam- 
ojectors, Supplies. Dozens of new items 
more than you ever thought available this 
year. Many items are shipped POSTPAID. At 
LOW PRICES ¢ — + or TERMS. Satisfaction 
guaranteed or m« } ack. Act now —_— 
MONTG MERY WAR 
MILL Photographic Dept. PS-1042 Chicage, i. 


* 


Albert Constantine & Son. Inc .793-H.E 135th St NewYork NY 
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Z. Out On the Victory Front—WITTE Dieseles 
> tric Plants are aiding America’s war effort 
War needs 
come first at 
ompt shipment 
jority 
peace these 
money-makers will again 
be ready for all. A WITTE 
Diesel is worth waiting 
SSF 2c0 
WITTE ENGINE WORKS, 2227 Oakland Ave., Kansas City, Mo. 
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yncue SAM'S cauts “a 


In pounding seas, humid tro pice or sub-zero strato- 

sphere, WELDWOOD GivE hol 

It's foolproof—just add tap water to the dry powder, 

tir and the glue is ready instantly. No heating. No 

waiting. Cold setting . . . PERFECT FOR REPAIR JOBS, 

Ask your dealer. If he’s “just out’’ be a little patient, 

for WELDWOOD GLUE is playing an important part in 

the drive for Victory 

UNITED STATES PLY WOOD CORPORATION 

World's Largest Producer of Plywood 
616 West 46th Street, New York, N. Y. 

*APPROVED for aircraft 


Compare These by U.S, Army, U. S. Navy 
Amazing Qualities erity when property applied. 
1. Tremendous Strength 
2. Waterproof 


3. Rot and bacteria-proof ; 
4. Economical ELOW 90 
5. Stain-free Plastic Resin 


war 
6. Qu ick and easy to mix ~enneer Lny 


“Makes the glue line 
the SAFETY line” 


WELDWOUD 


WATERPROOF CLUE § 





For Future 
SYNCRO SAW Owners! 


i 
— 
_— 
S¥ Né “RO ni w pr paaces parte fer tanks. 
at , un 
rvic Toky! 


after ‘ime’ war due 


CRO DEVICES. INC 
3265 Bermuda, ys on PS-102, Ferndale, Michigan 


The FOLEY 


SAW FILER i C T Oo 
S. 3. army, 
A 


Navy. ir Saw filing pays up to $2 or $3 an hour. A Y 
force un- Automatic Saw ler files hand, circular and pans 
dreds jg saws better th A ‘the best hand filer. Cash busi- 
and - ness. no canvassing. no eyestrain. No experience 
turing plant s needed. Send for FREE PLAN, no obligation 


FOLEY MFG. CO., 1019-2 Foley Bidg., Minneapolis, Minn. 


& MONTHLY when writing to advert . 237 











x * 
re ie Dadi 
x * 


* “YANKEE 


' 
MEAN MORE ane EVER now! x 


e @# ® 


This “Yankee” vise (#1993) 
speeds production t ts 
detachable from its swivel 
base. The V-block holds 
found stock 


If vour dealer can’t deliver your favorite “Yankee” 
spiral screw driver — or vise, brace, drill or tap- 
wrench — just remember that we're making more 
“Yankee” Tools than ever. But, most of them are 
building planes, ships, tanks and guns! 

The “Yankee” 
easier, that gives your vise 
is speeding the day of victory. 
makes your “Yankee” tool a friend at home, 
(merica more productive. 

The day will come 


“Yankee” Tools anywhere. 


ingenuity that makes screw driving 
the utility of a jig- 
The reliability which 


makes 


when you can again buy 


Meanwhile, take 


good 


care of those you have. 


“YANKEE TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila., U.S. A. 
Established 1880 


Yankee-Handyman” Tools 


Makers, thers, also, of** 


DRILL PRESS OWNERS! 


HERE’S 1 TOOL WITH 5 DISTINCT USES 
SEQ THE BARRON MULTI-PURPOSE 


ROTARY WOOD PLANER 
50 


COMPLETE 


PLANES & SURFACES + PANELS & BEADS $ 
ROUTS & GROOVES + RABBETS + TENONS 


Converts ANY drill press Im STEEL TOP AUXILIARY 
Senster, tononer, ote. cfosnes DRILL PRESS TABLE 


paneter, tenoner, etc. Surtace finishes 
all types of tough grained and knotty ” ‘ neo 7 
surfaces to agate smoothness. Sate! | FR —- 7  - 
Guaranteed harmiess to drill press. ah and 

Thousands now in use. SOLD ON 

MONEY BACK GUARANTEE. Full re- 

fund on 5 day triat. Shipped prepaid ~ 

on receipt of $7.50—or C.0.D. YOU 

RISK NOTHING. Free literature ‘ 


BARRON TOOL CO., INC. 


370 Architects Bidg., Detroit, Mich. 


WORLD’S LOWEST PRICED 


ADDING MACHINE “ssessize" 
IDEAL FOR BUSINESS OR PERSONAL USE € ONLY 525° 


Gt tates with only a finger fi Ne ‘. ts : FETAL Se cost 








on $s.) 
iw back in io Gene “" not ‘delighted. AGENTS. write. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 423, P. O. BOX 1118 CHICAGO, ILLINOIS 


TOOLS - 
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Easy Way to Lock Small Work 
on Mandrel for Machining 


IT Is sometimes 
undesirable to force 
small or fragile 
work on a mandrel 
because of the dan- 
ger of breaking or 
distorting it. One 
solution is to use 
a mandrel that is 
a free push fit. Mill 
or file a flat in the 

part on which the work is to go, taking 
care to make it parallel to the axis. 

Insert a round pin as long as the bore of 
the work and of a diameter to fit freely in 
the opening. A piece of nail or wire will 
do. A slight turn of the work in either 
direction locks it securely enough for ma- 
chining, yet it can be freed instantly by a 
light jerk in the opposite direction. A set 
of such mandrels in the most frequently 
used sizes, or a stepped mandrel with such 
flats milled on the several diameters, will 
prove a time saver.—J. S. MORREL. 


Reamer Welded to Hack Saw 
Removes Burr in Conduit 


SHORT circuits 
sometimes result 
from failure to 
ream the burr out 
of conduit after it 
has been sawed to 
length, especially 
if the conduit is 
crowded with wire. 
By welding a ream- 
er onto the hack 
saw, as shown, you have a double-purpose 
tool that makes it easy to ream conduit 
after it is sawed.—RANDOLPH DE FREITAS. 





Belaying Pins 
for Small 
Ship Models 


MODEL belaying 
pins can be made 
from common 
pins as at the left. 
Lay one on an an- 
vil or steel plate 
and roll it back 
and forth with increasing pressure under 
the head of a hammer. Cut to length, and 
file the ends smooth. 
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Heavy-Duty Wrench 
Removes Corroded Setscrews 


MORE leverage for removing safety set- 
screws that have become corroded in their 
holes can be obtained by providing a stout 
handle for the setscrew wrench. Near the 
end of a steel bar of suitable size, drill a 
hole the dimension of the small diameter of 
the wrench. Grind a piece of the wrench 
square at one end and force it through, thus 
broaching the hole in the bar into a hexagon 
and obtaining a tight fit—R. H. MCNAIR. 


Safety-Razor Blade Can’t Harm 
If Carried in a Match Cover 


A MODEL builder 
can pocket his ever- 
handy safety-razor 
blade without dan- 
ger of nicking a fin- 
ger by inclosing it in 
a cover from which 
paper matches have 
been torn. Put the 


blade, sharp edge . 
down, behind the ~~ 
stub left from the “ATH 800K v 


matches.—H. O’C. 


Lathe Indexing Device Marked 
for Speedier Dividing 


SEVERAL small, popular lathes have a series 
of sixty indexing holes on the inside face of 
the headstock cone-pulley assembly. The in- 
accuracy and time lost in counting these 
holes one at a time can be eliminated to a 
great extent by filing a notch opposite each 
fifteenth hole and two notches opposite each 
sixth hole. Work can then be indexed into 
two, three, four, five, six, and more parts 
merely by slipping the locking pin in at the 
proper notch. Thus, you count by the very 
units desired. Whenever lathe change gears 
are used for indexing on a gear-cutting at- 
tachment, this same idea can be applied. 
TENCE 3% 


ntion PoPULaR S¢ 


Please me 


NEW BOOK 
on ARC 
WELDING 


New Edition “Procedure 
Handbook of Arce Weilding’’ 
Bigger than ever. Wider in 
scope. Latest information on 
all phases of arc welding—ace 
poscese of war production and 
ey to progress and increased 
earning power in post-war era 
Autheritative. Recognized the 
world over as the ‘“‘bibie’’ on 
arc welding design and prac- 
tice More than 125,000 copies 
in use by welders, designers, 
engineers and shop managers 
Standard text in hundreds of 


schools and colleges 
A $500 VALUE - Machine Design 
Vil. Structural Design 
f | $ | 50 post- Vill. Applications 
or on y — paid 1X. Reference data 
($2.00 outside U S) Size 6” x 9” x 1%" 


IN 9 CHAPTERS: 


1308 pages 
1810 illustrations 


. Welding Methods & 
Equipment 

. Technique of Welding 

. Procedures, Speeds 
& Costs 

. Weld Metal & 
MBthods of Testing 

orm 1 


Weldahili 





MAIL THE THE LINCOLN ELECTRIC CO., Dept. PH, Cleveland, 0. 
COUPON Attached is $1 50 for the New Procedure Handbook, 
T ’ I'm not satisfied, I'll return book within 7 days and 

ODAY! you are to refund the $! 50 


Name 





Address 





City 








With this NEW TOOL (not a brush) everyone can now draw 

lines with paint. Used on autos, models, toys, tiled walls, cab- 

inets, furniture, linoleum floors and ali home workshop pre 7 
ec’ 


4s easy to use - Send only $1.04 ) for compl 
: painting a 1/16” whe ie cartpe, 
as a pencil 


in range tips are avaltcbie ar wider 

or narre ——thy Stripes 

on Palate and Craftsman Should Own One 

Sost today Use it If you are 

yes. nave added character ag 

la au 5. Kt ye ork, return the tool 
and we'll refund ye Any ‘mene? promptly 
Dealers: Write for literature, ete 


WENDELL MFG. CO. 


2543 N. Ashland Ave. Chicago, tll. 
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A SURE CURE .... 


Use this plastic cork coating to positively 
stop sweating and condensation drip. Easy 
to apply with brush or trowel to pipes, tanks, walls, ceil- 
ings, air ducts—any surface of metal, concrete, brick, wood 
plaster, composition. Insulates and prolongs life of metal 
by preventing rust and corrosion. A gallon covers about 30 
ft. of 1” O.D. pipe. The permanent, stucco-like finish can 
be painted any color. Comes in 1. 5 and 55 gal. drums 
Get at Hardware, Plumbing, Mill Supply Dealers or send 
$1.90 for 1 gal. prepaid. CIRCULAR FREE. 


J. W. MORTELL CO., 534 Burch St., Kankakee, Ill. 











WAR PLANTS 
Need 


LATHE OPERATORS 


Send for This Book 


“HOW TO RUN A LATHE?” is a complete reference 
book on the operation and care of modern, screw-cutting, 
metal working lathes, It contains 128 pages, 5)s” x 8” and 
365 illustrations. Clearly written 
stand language, this is a practical handbook for the ma- 


chinist, lathe ope rator, apprenti e or shop student. 


in easy-to-under- 


ove! 


The War Industries need trained lathe operators —men 
who are skillful with their hands—know how to diagnose 


trouble —can suggest improvements, If you are mechani- 


cally inclined you may be able to help win the Battle of 


Production. Write today for your copy of “How to Run 


1 Lathe.” Price 25c postpaid. Coin or stamps accepted, 


South Bend, India 


of the jlet edition of 


- 
SOUTH BEND LATHE WORKS, Dept. 839, 
Enclosed find n stamps, for which please mail one coy 


a Lathe 


SOUTH BEND LATHE 


839 South 
= a cy 


Dept. 
i el 


im & 


PARTIAL LIST 
OF CONTENTS 


Operation of Lathe Units 

Lathe Tools and Their Application 
How to Measure Accurately 
Plain Turning Between Centers 
Chuck Work 

Taper Turning and Boring 
Drilling, Reaming and Tapping 
Cutting Screw Threads 

Special Classes of Work 
Installation and Care of the Lathe 
Reference Tables, etc. 


WORKS 
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WHETHER YOU ACCEP 
THIS SENSATIONAL OFFER O 


‘Valuable ‘A 


ABSOLUTELY FREE! All You 


The BEST WV 


De Luxe Thumb-Notched Edition ACTUAL SIZE- 
8, by 5% 


iNustrated be 
) ' by 21/2 ins 


how the thumb-noteh ince 
‘ ! 


design oh t 
1umb- Notched. Check box on Free 
i oupon if you prefer it. 
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FREE: Valuable ‘‘AIDIAL” First Aid 
Guide—Shows Quickly What to Do 
Until the Doctor Comes—YOURS 
for Merely Examining a Copy of 


THE MopERN HOME PHYSICIAN 


The BEST Medical Encyclopedia—Tells 
Everything You Want to Know About 


Vaccination 
Varicose Veins 
Whooping Cough 


__AND HUNDREDS OF OTHER SUBJECTS 


Read Full Details Inside This 
Cover—Then Cut Out and Mail 
Card Below—No Stamp Necessary 


a aS ae ce ee ee ee ae 
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De Luxe Thumb-Notched Edition ACTUAL SIZE— 
— trated below. is only $1 additional. Note 8. by 5% ; 
the tl — notch index facilitates juick by 2 ns 
. renee n De luxe Edition _— ' 
Send for This Book tin tential soruentrined are | 
«nse vith ¢ nal hand-tooled 
a > on _ = = Only the De t uxe Edition is 
HOW TO RUN A LATHE” is a complete SE aS = on Pees 
. 1 if you prefer it 
book on the ope ration and care of modern, screw-cul P 
metal working lathes. It contains 128 pages, 5's" x 8 
over 365 illustrations. Clearly written in easy-to-w : 
stand language, this is a practical handbook for the 
chinist, lathe operator, apprentice or shop student. 


The War Industries need trained lathe operators 
who are skillful with their hands—know how to diag 
trouble —can suggest improvements. If you are m 
cally inclined you may be able to help win the Bat 
Production. Write today for your copy of “How to 
1 Lathe.” Price 25c postp aid. Coin or stamps acce 
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This Guide May Save a Loved One's Life by Showing 
You Quickly What You Can Do Until the Doctor Comes! 





S' . vg eis Ken bottle—a deep gash in arm or leg be- 
cael With “th = t 10 If an artery is cut, seconds are 
. “ “Ait FIRST AID GUIDE in yot pocket or purse 
“a | nnow instantly - the q K-relerence ice: Sinan the dial with 
wage ese 2 —— . nadir humber—the symptom appears through the 
Nee gg op i , t t red blood spurting from wound Look in 

what to do—twist a towel or other 


per point. Then the bleeding will 
an get hi m to a doctor AIDIAL 
‘ ies: DROWNING, SUNSTROKE 
EBITE. BLEEDING FROM ARTERIES 
DISLOC ATIONS, SIMPLE FRACTURE 
CTURE, FOREIGN BODY IN NOSE OR 
; LECTRIC SHOCK, BURNS and AL- 
you a diagram showing the courses 
) $ hotographs demonstrating arti- 
i Precautions. Remember: One-third 
$s are being 1illed to serve our armed forces. Now 
la 1 unnecessary demands on those hard-pressed ait i 
t! i can get from “‘AIDIAI 


ws if wn ae : re é re nt gure Lu ent OSS Of earning capacity, or SYMPTC «< 
. ' ~ ant y ement. Get this First Aid Guide free! oes 





be safe int 














ve to Do Is Examine This Great Doctor Book in Your Home FREE for 7 Days! 


- o because it’s written so 
2dical Encyclopedia 2% 
”" ITS DIRECTIONS QUICKLY! 


T LAST! A reliable source of easily understood, easily ap DIABETES by diet and insulin; ARTHRITIS, SCIATICA, 
LUMBAGO, GONORRHEA, ALLERGIES, etc., etc. Dangers 


plied information on health and sickness—a comple te, from worms in the body and how to detect and treat them. Head- 


up-to-date health encyclopedia in one handy volume filled ache, neuralgia, backache, earache, foot troubles. And all the 
with pictures. It gives you complete, authoritative advice on lesser troubles, too, how to remove warts, bunions, superfluous 
how t we re and rove health—how to recognize and hair. How to combat dandruff and baldness. Safe and unsafe 
ay LO PCSSESVE GRO MAPTOVE NOMEN — Sa ae hair dyes. Constipation, its causes, effects and cure. There is 
treat illness. Everything you want to know about HEART a wonderful quick-reference page on poisons and how to ad- 
DISEASE, causes, symptoms, treatment, what to do in sud tains snyieetes Porty-fovs_ poisons ae ee ee these 
~r * ~ treatment, a on one page 1€ antidotes e ings ou 
den attacks; SEX PROBLEMS of youth and middle age niene mentee al, = the house—things like bolton soda, 
HIGH BLOOD PRESSURE, ARTERIO SCL EROSIS - OPL BXY: washing soda, starch, ammonia, vinegar, lemons. (See other 
the facts about CANCER, and its early detectior reatment of side of this flap for additional contents.) 


Complete in Cne Magnificent 832 Pege (SVs SS ee ee es 


! O CLEAR PICTURES in Col om 
waa “on and aie” _ . FREE “Nidial” FIRST AID GUIDE 


The wonderful illustrations picture for you every j If You Mail This Post-Card Now! No Stamp Necessary 
























tail f the bod its organs, muscles, nerves 
ne “ i. lation ; piration, digestion, etc as Enjoy Also 7 Days’ FREE Examination of ‘THE MODERN HOME PHYSICIAN’ 
ones, circulatio respir 
l<¢ th location and character of symptoms of ; ; se ? 
ro naa Alte of diagrams show iia Uibon to do No Risk—No Obligation! You Keep “Aidial”’ FIRST 
sease re 
things. Action pictures make clear each step in AID Guide ENTIRELY FREE Even If You Return Book 
| 
Stacie | 
seasbicsctsieatainie WM. H. WISE & CO., Inc., | 
Editor Famous in Medical World H Dept. 8010, 50 West 47th St., New York, N. Y. 
“ J f prepaid, for a wee ree 
Every one of the more than 2,000 articles in this ‘ f THE MODE RN” HOME PHYSICIAN.” 832 pages, I 
complete encyclopedia of health and sickness was 3 at hem wl te, hort d in, bea ‘itu 
written by a doctor. A large staff of specialists co it k i tN ot | 
' . 4 i 
laborated. The entire work was gone over to the last ; 
detail by Dr. Victor Robinson, Professor of History A PREPAID AND I NTI ELY FREER, the val 
n 1 ‘ FIRST AID GUID MAY KEEP, AS A 
of Medicine in Temple University, and Editor | Gu IN EITHER CASH | 
Chief of the Medical Review of Reviews, an au- 
thority of international renown. i 
' Name —_—_ 
EXAMINE IT FREE 7 Days! r 
Send No Money—last 7 hemes Card sls 
‘ 
\ a: tiie Uaaee Sniatching ensoble i 
your home. See it for yourself—see how unequolied it or 
completeness, ac 0 pla spoken heipf ness profuse City 
| lustration—and ASTONISHINGLY LOW ¢ T d 
\ money. take no risk. Your name ang ddress on the ott hed 
post cord w bring you a copy age charges prepaid . 
: a a week's free lea nation You then either return : State 
the book and owe nothing, or send $1 S month UAT! the Check ‘ ‘ bel THUMB -NOTCHED Eeition 
omozing low price of only $2.98, plus o few cents postage Ml Grained A ft Binding. f extra 
- 7 ; Sure ; er ter a 
is paid Keep the First-Aid Guide free—even if you return i " ! ‘ F and a : 
is oi JT AND MAIL CARD TODAY! t requires SHIPPING WEIGHT 41 LBS it send $2.98 
ae at Se ee oe Dept. 8010, 50 West SAVE MORE shee in full now, we will stand shipping cos 
be ame Yor N.Y rd and pa ent in ¢ p uffix stamp, address and 
47th St., New York mail in the usual way Same return privilege; refund guaranteed 
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CLAUDETTE COLBERT is doing o grand job in the Volunteer Army Canteen Service (VACS fo the boys) 


x You should see her starring in the new Paramount Picture “PALM BEACH STORY” = 





Wilk r.. Cooler... Better -lasting Cigarettes 


. that’s what smokers ask for. .and that’s 
CHESTERFIELD. Milder when vou smoke a lot.. 
Cooler when the coing’= hot ..and Better-Tasting 


all the time! Buy CHESTERFIELDS by the earton 


and treat the bovs and vourself to more smoking ‘ Be | »% 
as dnade evel veg . , a An 7 a 
/, hey Satisfy ‘ters. is 


ec 
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